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A CONTRIBUTION TO THE BIOMECHANISM AND TPIE 
PATHOLOGY OF ECTOPIC PREGNANCY, WITH 
A CONSIDERATION OP SOME OF ITS • 
CLINICAL PHENOMENA'' 

Based on a Study of One Hundred and Thirty-One Cases 
By M. R. Robinson, M.D., P.A.C.S., New York 

(From the Gynecological Services at the Beth Israel, Sydenham, and Beth Moses 

Hospitals) 

M edical doctrines are immeasurablj'’ influenced by the person- 
ality of tlie promulgator, by the medical milieu of the partic- 
ular period, and by the means of researcli extant at the time of their 
formulation. It is therefore proper that scientific as well as socio- 
logic dicta should be sub.iected to critical analyses and revisions from 
time to time, so that they may retain their Amine as Ihdng instruments 
in our realm of knowledge. Such inquiries need not ahvays result 
in an overthroAV of the older teachings, for thej^ may also serve well 
if they bring about a clearer understanding of mooted problems, and 
a scientific lagreeraent on disputed points. The ^ subject of ectopic 
pregnancy furnishes an adequate illustration of this contention. 

The foundation for the knoAvledge of extrauterine pregnancy was 
laid by Nelaton in 1861, Avhen he stated for the first time, that pelvic 
hematocele Avas not a retroperitoneal hemorrhage of some unknoivn 
cause, but the ' end-result of a ruptured ectopic gestation. Carl 
Schroeder in 1866, Veit in 1884, and Voisin in 1892, have added im- 
portant building stones to this chapter in gynecology. Hosts of 

‘Read before the Brooklyn Gynecological Society, and the Section of Obstetrics 
and Gynecolog-y of the New York Academy of Medicine. 

Note: The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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pathologists and gynecologists iiave labored in this field since then, 
yet the A^olnminons literature on ectopic pregnancy still abounds in 
contradictions and uncertainties concerning some of its very funda- 
mentals. The storm of controversy rages particularly around the 
following basic principles: The manner of nidation of the ectopic 
ovum ; the formation of a reflexa ; the decidual reaction of the 
extrauterine connective tissues; the most frequent site of rupture; 
the terminolog.y defining the end-results of tubal pregnancy; and the 
manner and method of therapy. The material at mj^ command has 
furnished me with data which throw light upon many of these mooted 
problems, and I offer the results of this stud.y for consideration. 

I. A DETAILED STUDY OP SPECIALLY SELECTED CASES, EACH REPRESENTING 
A DIFFERENT TYPE OP ECTOPIC GESTATION 

Case 1. — Isilmial Pregnancy with an External and an Internal Bnpture. 
L. G. S., age twenty-six, inarriod six years, nullipara. Menses began at the age 



Fj{^. 1 . — Tiie extorn.al riipturo (A’) i.s /illerl with pi.Tcontal ti.s.sue (P), tlie internal 
fiiptiire i.s inJiented by the blood clot (li.C.) protrudinfj from the fimbriated end. 
Uterine end tV.E.). 

of twelve, twenty-eight-clay type', lasting three days, moderate in amount and pain- 
less; the last period occurred on Nov. 25, 1920. On Dec. 30, 1920, she was taken 
ill with general abdominal pains and vagiinil bleeding; the pains lasted for an 
hour, but the vaginal bleeding continued. On Jan. 0, 1921, she had a second at- 
tack of abdominal pain, more marked in intensity, and chieflj' in the left lower 
quadrant of the abdomen, and radiating to the loft thigh anteriorly. This attack 
lasted about three hours, followed by a sensation of relief, but a continuation of 
the vaginal bleeding. Five days later the third attack occurred, similar in char- 
acter to the previous ones, and in addition nausea and fainting developed. On Jan. 
19, her temperature was 100°; respiration, 28; pulse, 108, with moderate vaginal 
bleeding. The uterus, displaced upwards, forwards and to the right, was not 
enlarged; the posterior and loft forniccs were filled with soft doughj'-like contents. 
Pain is elicited on displacing the cervi.x fonvards, and on the release of abdominal 
pressure. A diagnosis of left tubal pregnancy was made, and a laparotomy was 
performed soon thereafter, which showed a isthinial pregnancy, with 

blood escaping through the tube vrall and from the fimbriated end. The tube 
(Fig. 1), irregularly enlarged and di.stendcd, bluish gray in color, with a smooth 
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glistening peritoneal coat, showed, about 1.5 cm. from the uterine end, a rupture 
in its upper wall, filled with young placental tissue; its edges were bent outwards, 
and no other rupture point was seen. A blood clot protruded from the fimbriated 
end. A longitudinal section of the entire tube (Pig. 2) shows that the nidation 
took place in the upper wall of the isthmus, causing the latter to undergo a marked 
lij^perplasia, with a lymphocytic infiltration and some polynucleosis, but no evi- 
dences of acute or productive inflammation. Some of the muscle fibers in this 
area have undergone hyaline changes. The rest of the tube wall shows marked 
attenuation due to the intratubal pressure, -which has also caused the mucous folds 
to decrease in number and size. A more detailed study of the nidation site (Fig. 
3) illustrates the exact formation of the capstrlaris and its relation to the tube 
lumen. A well-formed diverticulum (Figs. 4 arrd 5) is present in the lower wmll 



Fig-. 2. — Longitudinal section of the entire fallopian tube. The nidation is in the 
upper wall of the isthmus. The capsularis presents a double rupture; an exteimal 
(Ext. Rupt.) and an intei’nal (Int. Rupt.). The tube lumen (T.L.) is filled with 
blood clot, which also protrudes through the fimbriated opening (Fhn.). The diver-- 
ticulum (Diver.) is located in the inferior wall. (Gaps. Ext.), capsularis externa; 
( V.E. ) , uterine end. 

of the isthmial portion, just opposite to the nidation site. This diverticulum is 
invested with its ovm muscular coats, and is lined with a mucosa identical with 
tliat of the rest of the tube. Its lumen is free, its mucosal folds not agglutiir- 
ated, arrd it communicates freely with the main lumen. Adenomatous changes 
(Fig. 6) in the tube wall are found proximally to the gestation area. A well- 
pronounced decidual reaction is present in the walls of some of the blood vessels 
(Fig. 7) adjacent to the ovular bed. Under still higher magnification (Fig. 8) 
the decidual reaction stands out with greater clarity, against the layer of Lang- 
hans cells close to it. Epicrisis: clirtically and pathologically, this case is one of 
isthmial pregnancy with a double rupture, one leading directly into the abdominal 
cavity through the capsularis externa, the other into the tube lumen through the 
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Fig. 3. — The nidation (Nid.) within tlie tube wall caused the latter to spread 
asunder, thus forming an outer and an inner envelope for the developing ovum. 
The internal capsule (C./.) bears on its tubal side a covering of tubal mucosa, 
while the capsularis externa (C.E.) has a peritoneal coat. At the point of the outer 
break in the capsularis the edges of the rent are turned outwards. The tube lumen 
(T. L.) contains blood clot (J3.0.). (T.M.P.), tubal mucosa folds. 


Fig. ■(. — Tubal diverticulum showing the fundus of diverticulum (F.D.), and part of 
the lumen (L./).). The tube lumen (T.L.) is above. 
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Figr. 5. — Tubal divei-ticulum, terminal portion. The mouth of diverticulum (il/.U. ) 

joining the tube lumen {T.L.). 



Fig. 6. — ^Isthmial portion of the tube proximal to Point of nidation, showing 
adenomyomatous changes (Ad.) in the wall. 

internal capsule, frorti where the blood gained access to the peritoneal cavity 
through the fimbriated opening. From the manner in which the edges of the 
rent in the external capsule are bent it may be inferred that two forces were 
active in the production of the rupture: (a) a hemodynamic force, resulting from 
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Fi&. 7. — Decidual reaction in a blood vessel wail (D.B.VAV.). A layer of Lang- 
hans’ cells (L.C.) stands out in marked contrast to the decidual reaction in the 
wall of the blood vessel on one side, and to tlie cliorionie villi (C.Y.) on the other. 



Klg. h. — A still hiKher magnincation of tlie decidual reaction in the blood vessel 
wall (D./J.Y.tr. ), showing the blood vessel lumen (IS.V.L.), the endothelial lining 
ibe layer of I,ianghans’ cells (L.C.), and part of a chorionic villus (C.V.). 

tlie exccssivo intiaeaj)sular heniorrlia^c, wliich tore the already weakened and 
otoded wall, and (b) a ntyodynaiiiif force, exerted by the intact muscle fibers upon 
till- damaged one.'., ])ulling the latter apart. The internal nipfure is proved by the 
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large quantity of free blood in the tube lumen. Tlie divei ticulum in this case I consider 
as congenital for it is invested "with its own muscular coats, thus differing from 
the endosalpingial invasion of the muscularis as a result of suppurative salpin- 
gitis. It is also noteworthy that the diverticulum, although of large size and com- 
municating freely with the main tubal lumen, did not trap the migrating ovum. 

Case 2.-^Istlnnial Pregnancy with an Intracapsular Pnptnre. E. A., age twenty 
six, one child, two years and eight months ago; two spontaneous miscarriages, one, 
three and a half years ago, and the second, eight months ago. Menses began at 
the age of thii-teen, twenty-eight-day type, lasting three days, painless and mod 
erate in amount. The last period occurred on Jan. 21, 1921. On Feb. 3, after 
bathing, she noticed some vaginal staining, accompanied by pain in the left lower 
quadrant of the abdomen, which radiated to the left thigh anteriorly. On Feb. 27, 
the abdominal pairr became rrrore irrtense and the vaginal bleedirrg rrrore profuse. 
On the following day she felt a sudden gush of watery fluid from the vagina and 
the expulsiorr of a few blood clots (most likely a decidual cast). A physical exam- 
ination on March 7, 1921, showed a slightly rrregirlar but not enlarged or softened 
irtenrs. The right adnexa were palpable aird apparently normral. To the left of 



Pig- 9. — The super’fleial blood vessels show congestion, and at the fimbi iated end 
an hydatid of Morgagni (jy.il/.) is attached. 

tire uterus arrd close to it, apiiearcd a fusifonrr tumor nrass, scirarate and drstruct 
frorrr the ovary, arrd from another round cystic tumor the size of a walnut, ante- 
riorly. The vaginal fornices were free. Diagnosis: left tnbal pregrrancy unrup 
tured. Operation, performed April 19, 1921, consisted of a left salpirrgectomy arrd 
appendectomy; no free blood irr the peritoneal cavity. 

The specimen (Fig. 9) consists of the fallopian tube (viewed from behind), 
irr-egnrlar in outlirre due to a pear-shaped enlargement of its inner half, which is 
marked off from the nondilated portion by a tvdst in its long axis. The peritoneal 
surface is smooth and glistening and the superficial blood vessels congested. An 
hydatid of Morgagni the size of a walrrut is attached to the lower free border of 
the fimbriated end. A longitudinal section of the entire tube (Fig. 10) shows the 
pregnancy to bo located in the inner half of the tube, which is distended to its 
outmost capacity. The gestation mass consists of a large blood clot, chorionic villi, 
fibrin, clnmps of syncytium and debris. The lacunar hemorrhage stayed within 
the capsular confines, distended and pushed ’it towards the surrounding tube wall, 
with which it fused into one structure, thus obliterating the landmarks of the 
reflexa. In or about tire center of the gestation mass the embryonic vesicle is seen, 
consisting of a hyaline homogeneous pinkish staining mass, surrormded by the 
amnron with its outer chorionic envelop; no traces of the embryo are found. The 
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riff. 10. — Lonffituclinal section of the entire tube. The gestation mass occupies 
the isthmial half; it consists of hiood clot (B.C.) ; chorionic villi (O.Y.), the re- 
mains of the ovum (O), and d6hris. It is surrounded by the thinned out but intact 
tube wall, which forms the capsularis (O.), so that the hemoirhaffe remained within 
Its confines. The uterine and the fimbriated ends are seen respectively at (U.E.) 
and (F.E.). The tube lumen (T.L.) was displaced to one side. 



riff. 11. — Cross-section of a vein containing a chorionic vlllu.s (C.V.). 
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tube lumen is pushed over to one side, and it presents a normal appearance. The 
stasis in the supeiiicial blood vessels is due not only to the pressure by the intra- 
tubal contents, but also and chiefly to the obstruction of many of the venous 
channels by trophoblastic masses within then lumina (Fig. 11). Epiciisis: This 
case is one of inti acapsular luptuie, clinically consideied as an uniuptuied tubal 
gestation, because no blood escaped eithei thiough a rent in the tube wall oi 
through the fimbriated end. It is also of great interest to note the fact that, 
according to the statement of the patient, no menstrual period was skipped, and 
the uterine bleeding manifested itself as early as the thirteenth day after the last 
period. From these data it maj’’ be inferred that virile the ovular death was signaled 
by the first appearance of the uterine bleeding, the extensive intracapsular bleeding 
has continued for some time thereafter, through the posthumous activity of the 
chorionic villi. 

Case 3 . — Ampnllar Fiegnancy iuith Multiple Exteinal Euptuies. I. E., age 
thirty-nine, married sixteen years, has had three children, the last one thirteen 



Pie. 12. — ^Ampullar pregnancy with multiple arrosions, and complicated by fibroids of 
the uterus, rnterstitial and subserous in type. 

years ago, and three induced abortions, the last one eight years ago. Menses began 
at the age of fourteen, twenty-eight-day type, lasting five to six days, moderate 
and painless; the last period occurred on April 18, 1921. On June 1, 1921, she 
noticed some vaginal staining which lasted for a few hours; six days later there 
was a return of the bleeding for one day. On June 9, at three a.m., sudden 
sharp pains were felt in the hjTpogastrium, radiating to the rectum; these pains 
recurred at irregular intervals with increasing severity, and accompanied by faint- 
ing sensations. For the past few days she also complained of dyschesia, and with 
each attack of pain the vaginal bleeding increased. Physical examination, June 
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Pig. 13. — The submucosa of the isthmial part of the tube showing a pronounced 
ilecidual reaction (D.JJ.). Tlie overlying columnar epithelium (C.75.) lia.s a normal 
a ppearance. 



Kit-'. H. — Utfrine imico.sa in tub.al pregnancy, pre.scnting till the hyperjtlastlc 
cii.'tni-'cs ehriracterlstle of pregnancy, excepting the pre.^ence of tropbobiri.stic elements. 
<C.) Compacta : f.S.) .Sponglo.sa : (/?.) Bnsalls; (M.) Muscularl.s. 
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20, showed abdomen tender to touch over the dower hall, and dull on percussion. 
A vaginal discharge of dark fluid blood was present. The uterus was enlarged 
to the size of a two months^ gestation, irregular in outline due to several inter- 
stitial fibroids, and displaced upwards and to the right by a hard pelvic tumor, the 
size of a grapefruit. To the left of the pelvic tumor was a fluctuating' area. Diag- 
nosis: ruptured tubal pregnancy and uterine fibroids. Operation June 20, consisted 
of an abdominal panhysterectomy and the evacuation of free and clotted blood from 
the peritoneal cavity. The uterus contained several interstitial fibroids in the fundal 
portion, and together with its adnexa was perched upon a large infracervical sub- 
serous fibromyoma (Fig. 12). The left tube was very much lengthened, distended in 
its outer half to the thickness of an index finger, purple in color and adherent to 
the posterior surface of the uterus and the broad ligament. The dilated portion of 
the left tube harbored a clotted bloody mass containing chorionic villi, fibrin, free 
trophoblastic islands and debris. The capsularis was made up of the attenuated tube 
wall, whose musculature was reduced to but a few isolated fibers, the mucous folds 
hardly recognizable, and the serous coat riddled with many perforations and erosions. 
No reflexa could be identified, nor could any decidual reaction be noted within or 
immediatelj' near the gestation area, but in the submucosa of the isthmial portion a 
pronounced decidual reaction was present (Fig. 13). The uterine mucosa (Fig. 14) 
presents the characteristic morphology of a decidua of pregnancy. Epicrisis: This 
case represents an ampullar pregnancy, in an adherent tube with multiple external 
ruptures, many of which were closed by chorionic villi. This is the reason that the 
internal bleeding in these types of pregnancy is insidious and why they are operated 
upon much later than the acute forms. Due also to the late date of the operative 
procedure, the finer anatomic structures of early pregnancy are no longer discernible. 

Case 4 . — Ampullar Pregnancy luitli Interno-External Pupture. A. J., age thirty- 
three, married sixteen years, one child fifteen yeai's ago, and one induced abortion 
eight years ago. Was operated upon for a right-sided tubal pregnancy four years 
ago. Menses began at the age of thirteen, twenty-eight-day tj^pe, lasting two days, 
scanty and painful j the last period occurred July 17, 1918. After an amenorrhea 
of six weeks, the patient was seized with sharp cramp-like pains in the lower ab- 
domen accompanied by vaginal bleeding. The family physician considered the con- 
dition as an incomplete abortion and curetted. As this procedure did not alleviate 
her pains or stop the bleeding a consultation was requested. My examination on 
Sept. 2, 1918, revealed a pale looking woman with an irregular pulse varying in fre- 
quency from 96 to 110, respiration 28, and temperature 104° F. To the left and 
posterior to the uterus a fixed fluctuating mass was found. A diagnosis of a rup- 
tured tubal pregnancy was made and an immediate operation performed, consisting 
of a left salpingo-oophorectomy and removal of the blood clots from the pelvis. 
No drainage was employed, and the recovery was uneventful. The fallopian tube 
was dark red and in'egular in outline due to two bulbous enlargements, each about 
the size of a plum. The peritoneal surface was rough, and there were two perfora- 
tions, one 2 cm. from the fimbriated end, and another one about the middle of the 
tube. A blood clot was also protruding from the fimbriated end. The isthmial por- 
tion. (Fig. 15) presents throughout its entire length a double lumen, up to the ges- 
tation site, each of which has its individual layers of muscle, but only one serous and 
subserous coat envelops both of them. The mucosa in both Imnina showed unmis- 
takable evidences of a chronic salpingitis (Fig. 16), yet the columnar epithelium 
was well retained, and in many places also the ciliary covering. A moderate quan- 
tity of free blood was present in the tubal lumen. The submucosa showed' a mild 
infiltration with round cells and a moderate decidual reaction. Some of the sections 
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Pig:. 15. — The isthmial portion of the tube presenting' a double lumen, each sur- 
rounded by a definite internal circular and an outer longitudinal muscle layer, but 
■with a single serous and subserous envelope. 



Fig. 1C . — A high power study of the l.sthmial portion of the tube, showing 
a ■well advanced chronic Inflammation, a mild decidual reaction in the submucosa, 
no agglutination of the mucous fold.s. a retention of the columnar epithelium and 
in many parts also of the ciliated covering. A moderate quantity of free blood 
present in the tube lumen. 
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Pig 17. — The nidation (N) is mucosal in type. The reflexa (P) surrounds the 
gestation mass which developed centripetally. At a point directly opposite the 
placentation area, fusion (F) between the reflexa and the tube wall occun’ed and 
at this point the rupture (J2«.) took place. The tube wall (T.IF.) at the site of 
nidation has not been invaded by tlie trophoblast, and tlie tube lumen (T.L.) Is seen 
to either side of the reflexa. 



Pig. 18 . — A more detailed study of the mucosal type of nidation. The beginning 
of the reflexa (R) is seen to either side of the ovular attachment, the latter resting 
upon the mucous folds (M.F.). The tube lumen (T.L.) is free, and the tube wall 
(T.W.) while thickened, is not encroached upon by any products of gestation. T.W., 
tube wall. 


also showed adenomatous proliferation. The nidation (Mg. 17) is mucosal in type, 
the latter forming a distinct reflexa whicli fused -uith the opposite wall of the tube. 
The rupture took place at the point of fusion. The tube wall directly under the 
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placentation site (Fig. IS) showed a marked hyperplasia, a round-cell infiltration, an 
engorgement of its blood vessels, but no trophoblastic invasion. Epicrisis: In this 
case we find biomechanical factors identical with those seen in intrauterine gesta- 
tion; namely, a mucosal nidation, and a distinct reficxa. Contrary to tlie prevalent 
teaching, the rupture took i)laco at a point opposite the placentation site; this ob- 
servation is not at all uncommon in my experience. The type of rupture is an 
interno-external form. By this I mean that the internal capsule had to be eroded 
before the outer wall of the tube, through which tlio break has finally occurred. 
Evidences of chronic inflammation were present in the submucosa of the istlimial 
portion, while in the ampullar part which harbored the pregnancy they were lack- 
ing. Furthermore, the columnar epithelium and its ciliary covcrin,g were well re- 
tained throughout the greater portion of the tube. It is therefore possible to state 
with positiveness that in this case at least, neither mucosal folds, nor the want of 
cilia were responsible for the extrauterine nidation of the ovum. Whether the 
double tube seen in the proximal portion is a congenital condition or an artifact 
occasionally encountered in sections of chronic salpingitis, is a debatable question. 
Wliile I am Inclined to an inflammatory genesis, the uniformity and singleness of 
the serous coat, and the separate muscular- coats of each lumen speak irr favor of a 
congenital derivation. Cases of double tubes have been described by Keppler, 
Schantz and others, sorrro of these authorities attempted to explain the absence of 
the doirble lumen in the ampuUar portion, as seen in my case, on the basis of a post- 
natal involution. It requires an unusual stretch of the imagination to fit this theory 
into the framework of cmbryologic reasoning. 

Case 5. — Am-pullar Pregnancy with an Interno-External Pngiurc. C. K., ago 
twenty-three, married two years, nullipara. Menses began at the age of thirteen, 
twenty-eight-day type, lasting three to four days, normal in amount and painless; the 
last period occurred on Feb. 2, 1924. On March 17, she began to spot, one week 
later she felt a sharp sticking pain in the lower quadrant of the abdomen which 
radiated to the rectum. These symptoms lasted for one day. On April 1, 1924, she 
was admitted to the hospital complaining of pain in the lower abdomen, and the 
left shoulder, and of a fainting sensation. Physical examination showed a tense 
lower abdomen, dull to percussion and tender on the release of pressure. Tho ccrvi.x, 
somewhat softened, pointed to the loft and the uterus was displaced upwards and 
to the right. The posterior and both lateral forniccs were full. Blood count: K. 
B. C. 2,750,000; W. B. C. 13,000; polys., 84 per cent; Ijnnpli., 16 per cent. Diag- 
nosis: ruptured tubal pregnancy. Operation performed soon after admission con- 
sisted of a right salpingectomy, appendectomy, and the evacuation of the free blood 
from tho peritoneal cavdty. Tho right fallopian tube (Fig. 19), irregularly enlarged 
in its outer two-thirds, was bent upon itself in an inward and downward direction. 
Tho distended, ampullar portion was bluish in color and measured 3.75 cm. at its 
widest diameter. The peritoneal coat was smooth and glistening, and at a point 1 
cm. from the fimbriated end, the continuity of the tube wall was broken. This rent 
was filled with young placental tissue; the fimbriated end was patent and its lumen 
was free. The isthmial uninvolved portion was normal and its lumen empty. Tho 
nidation was in the inferior wall (Fig. 20) and as the pregnancy developed in an 
inward direction, it displaced the tube lumen to one side. Duo to this form of 
ovular growth tho internal capsule was gradually raised, thus forming a true 
reficxa and with the still further development of tho pregnancy, the reficxa was 
finally brought into intimate contact with the opposite wall of the tube with which 
it fused. The nipturc took place :it this point of fusion. Besides the main rup- 
ture, smaller eroded but closed areas were present in tho tube wall at the site 
of placentation, one of these is reproduced more minutely in Fig. 21. A detailed 
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study of tliG rcflexa (Fig. 22) sliou’s that it is composed of the following struc- 
tuies: The cential massive part is chiefly muscular deiived from that part of the 
tube wall which laj' above the ovum, it is infiltrated with round cells, some of 



Fig. 19. — ^Ampullar pregnancy with an interno-external rupture, and a closed ai- 
losion. Uterine end (U), fimbriated end (F), rupture (R), and airosion (A), which 
is closed. 



Fig. 20. — Cross-section through the ruptured area. The nidation is intramural 
and the development of the ovum piogre'ised centripetallv, thus forming a reflexa 
of the inner part of the tube wall (R). The rupture (Ru.) tooR place through the 
inteinal capsule and the opposite tube wall (T.IF.) simultaneously. The tube lumen 
(T.L.) is seen displaced to one side. At (A) an arrosion is seen which is plugged 
with chorionic villi. 


the fibers show hyaline changes due to the lytic action of the tiophoblast, and 
some edema. The intermuscular connective tissue shows a decidual reaction, and 
it is most pronounced in the walls of some of the blood vessels. On the fetal surface 
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Fig. 21. — A high power study of an arrosion (A) which is closed with the 
products of gestation. The tube wall (T.Tl'.) is invaded with Langhans’ _ cells and 
syncytium, and its peritoneal coat (P) is seen on the left. (C.Y.) chorionic villi. 



Fig. 22. — The re/le.va (P) in more magnified view. The tube lumen (T.L.) 
contains some dC-bris and old blood. On the fetal side the rcfloxa is in contact 
with Langhan.s’ cells (L.C.). chorionic villi (C.V.}, and ma.sscs of syncytium (Spn.), 
and on the maternal .side it is covered with tubal mucosa {T.M.), 


the reflc-xa is covered with a layer of fibrin, and product,? of gestation, and on 
the maternal side with the tubal mucosa. The placental site (Fig. 2.3) is denoted 
by the securer anchorage of the chorionic villi, the pronounced hyperplasia of the 
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Fig-. 23 . — The nidation ai’oa highly magnified. It shows the hyperplasia of the 
tube -n'all (r.IP.), -with a pronounced decidual reaction (D.R.), the latter extending 
also to the -walls of the blood vessels (.B.V.). The peritoneal coat (P) is normal. 



Pig. 24. — The isthmial nongravid part of the fallopian tube, presenting a very 
pronounced decidual reaction (D.R.) in the subserosa. The serous (R) covering Is 
normal. 

tube -wall, tlie very marked decidual reaction and by the anatomic origin of the 
reflexa to either side of the ovular bed. Besides the decidual reaction -within and 
adjacent to the gestation area, more remotely lying connective tissue elements 
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have also responded proliferatively to the hormones of pregnancy,’ such a re- 
sponse is found in the subscrosa of the istlimial portion (Fig. 24). Epicrisis: 
The type of rupture in this instance is intemo-external, shown by the absolute free- 
dom of the tube lumen from any blood or gestation elements, and by the erosion of 
the capsularis interna and then of the overlying tube wall. Here again the rupture 
occurred opposite the placental attachment. The only suggestion of a previous sal- 
pingitis is the network formation of the mueosal folds seen in the uninvolved portion 
of the tube. This assumption was strengthened later on through a subsequent infla- 
tion test of the remaining tube, which proved to be closed. 

Cases G and 7. — Successive Tuhal Pregnancies with Internal Buptures. B. P., 
married two and a half years, nullipara; miscarried once seven months ago in the 
eighth week of pregnancy. Menses began at the age of fourteen, thirty-day tjqje, 
lasting three to five daj’^s, painless and moderate in amount; the last period occurred 



Fig. 25. — Longitudinal .section of the left gravid tube. The placentation is in the 
upper wall of the isthmial portion. The gestation consisting of the embryo (E.) 
.suiTOunded by tlie ovular sac (O..S'.), and the overlying tubal mucosa and part of 
the tube wall, which formed respectively a rc-nexa (.11) and a capsularis has de- 
veloped in an inward direction. The outer layers of the capsularis arc broken and 
the escaping blood from the lacunar spaces fills the tube lumen (T.L.) from the 
uterine (U.E.) to the fimbriated (F) end. At the area of placentation tlie tube 
wall (T.W.) showed thickening while in the rest of its extent, thinning. Blood 
clot (B.C.). Tubal muco.sa (T.M.). 


Feb. 14, l')21. On March 22, .sudden pain in the left lower quadrant of the abdomen, 
ctitting in character, followed soon by vaginal bleeding. On March 27, two fainting 
spells, and on April ;j, another one. l-’hysical examination on April .10, showed a 
pale looking woman of normal stature snid development, the lower abdomen tender to 
touch particularly on the release of prcs.surc. Vaginally — dark fluid blood escaped 
freely, the uterus was dextroverted, tender to manipulation, globular in outline, and 
not enlarged. A sensitive elongated tumor mass the width of two fingers occupied 
the left fornix, and part of the culdosac of Douglas. Diagnosis: ruptured tubal 
pregnancy. An immediate operation was performed; the left tube removed and the 
Reritonoal blood cvacu.'ited. The loft fallopian tube was irregularly enlarged into a 
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conical bluisli tumor, the widest diameter at the outer end; the abdominal ostium 
was filled with blood clot. The peritoneal coat was smooth, no adliesions, and the 
superficial blood vessels markedly congested. The dilated portion of the tube con- 
tained an embryo (Fig. 25) 65 mm. in length, surrounded by the ovular sac, and 
the nidation was in the upper wall of the isthmial portion at a point 1 cm. from the 
uterine end. The embryo developed towards the tube lumen and the rupture oc- 
curred in the internal capsule opposite the nidation area. The tubal mucosa was 
noimal, the lumen to either side of the gestation site patent and contained blood. 
A distinct reflexa (Fig. 2G) surrounded the gestation mass, composed of muscle 
fibers, infiltrated with round cells, and the interstitial connective tissue showed a 
decidual reaction. On the fetal side the reflexa was covered with fibrin and tropho- 
blastic elements, and on the maternal surface with tubal mucosa. On Dec. 7, 1924, 
this same patient telephoned to me that she was again ill with a tubal pregnancy. 



Fig-. 2G. — High power microphotograph of part of the nidation area, showing the 
hyperplasia of the tube wail (T. W.), with the marked engorgement of its blood 
vessels {B. F. ). The reflexa (R. ) consists of the inner portion of the tube wall which 
was lifted up by the growing gestation mass, which lies outside the tube lumen 
iT.L.) ; the decidual reaction {D.R.) within the reflexa is ver>' pronounced: (M.) 
mucosa of tube; (P.) peritoneal surface; (C.F.) chorionic villi. 

I ordered her to the hospital at once, and on admission she gave the following his- 
tory: Since her operation in 1921, her menses continued regularly, the last period 
occurred on Oct. 22, 1924. On Dec. 3, she began to stain; this lasted for a few 
hours only. Two days later sudden severe pains in the right iliac fossa, and faint- 
ing. A physical examination corroborated the patient’s diagnosis of a right sided 
tubal pregnancy. A laparotomy was performed soon after the examination and the 
right tube removed. It measured 5 by 1 cm., was irregularly enlarged into two 
nodular swellings, color was dark blue, and the peritoneal surface ' smooth, glisten- 
ing, and intact. Blood clot protruded from both ends of the tube. On cross section 
(Fig. 27) the nidation showed an intramural character involving the isthmial por- 
tion. The ovular development progressed towards the tube lumen, thus evolving a 
well-formed reflexa. The rupture took place in the infernal capsule with the blood 






20 


THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


from the lacunar spaces escaping into the tube lumen. Besides the chorionic villi, 
the masses of trophoblast, the fibrin, and the blood, constituting tlie gestation mass, 
and part of the amniotic cavity were also present. The tube wall was thickened 
throughout its entire course and. in the ampullary part presented adenomyomatous 
formations. Epicrisis: The macroscopic or clinical diagnosis usually made in such 
instances is one of tubal abortion, since the limbriated opening was the only avenue 
through which the gestation products found their way to the peritoneal cavity. The 
microscopic investigation, however, proved that we were dealing with a rupture 
of the internal capsule in both instances. It is also worthy of notice, that each time 
the rupture was opposite to the placental site. Marked decidual reaction within the 
gestation area was also iiresent in each specimen. 



Fig-. 27. — Cross-section of the isthmial portion of the right gravid tube. The 
gestation is intramural in character involving the inferior tube wall (T.W.) which 
shows a marked thickening throughout its entire circumference. The inner part 
of the tube wall forms the capsularis (C), and the mucosa, the renexa (Re.). The 
rupture (R) point is in the internal capsule through which gestation products gained 
access into the main lumen of the tube (T.h.). 

Case 8. — Interstitial Pregnancy ruitli Intracaysnlar EnpUirc. A. H., aged thirty- 
eight, married fifteen years, para i fourteen years ago, one miscarriage twelve 
years ago, remained sterile since then. Menses began at the age of seventeen, 
twenty-eight-day type, four days’ duration, moderate in amount and painful, the last 
period occurred Oct. 20, 1924. Early in December she began to feel nauseated; one 
week thereafter she was taken ill with intermittent cramp-like pains in the lower 
abdomen and in the back. A physical examination on Dec. 28, revealed the follow- 
ing facts: General condition good, vaginal mucosa of a purplish hue, no bleeding, 
the cervix displaced and pressed upwards against the S 3 mphysis pubis. The uterus 
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was dislodged upwards and backwaids to the left, by a hard nodular tumor in 
the hollow of the sacrum. The uterine adnexa were not palpable. A diagnosis of 
intrauterine gestation complrcated by fibroids was made. On Dec. 31, 1924, I per- 
formed a laparotomy and found the followirrg conditions: The body of the uterus 
slightly enlarged was rotated orr its long axis to arr angle of 90° from left to right, 
and perched upon a hard nodular tumor which occupied the posterior pelvic fossa. 
It proved to be a pedunculated subserous fibromyoma, the size of a large adult fist, 
springing from the upper arrd anterior surfaces of the body of the uterus. The ad- 
nexa were normal in appearance. A panhysterectomy was performed, there was no 
free blood in the peritoneal cavity. The specimen (Fig. 28) included a subserous 
fibromyoma projecting from the anterior surface of the fundus. The right uterine 



Fig. 28. — Right interstitial pregnancy (/.P.) with an inti acapsular rupture. Note 
the origin of the round ligaments (R.L.), the one on the right is helow, in front, 
and to the inner side of the gestation mass. The fibroid (P) springs from the 
anterior surface of the fundus uteri (17). 


cornu presented a globular smooth spelling, -hhiclr was of a softer consistency thair 
the r'est of the uterus, and Mitli marked engorgment of its superficial blood vessels. 
The origin of the round ligament on the right side was on the same level as the 
one on the left, and lay in front, below, and proxirnally to this mass. The part of 
the specimen indicated by the heavy lines in Fig. 28 was resected hardened and cut, 
in an anteroposterior direction into numerous sections, the findings were as follows: 
The interior of the tumor was hollow, the inner surface of this cavity was wavy, 
glistening, and grayish iir color, covered by a fine membrane composed of the chorion 
and the amnion. No traces of the embryo were found, apparently lost in the proc- 
ess of fixation. Tiie capsularis contained a moderate amount of blood, the chorionic 
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Pig-. 29. — Longitudinal section of a vein (Y), ivith a .marked decidual reaction 

(JO.B.) in its walks. 



Pig. 30. — Blood vessel.s containing chorionic villi (C.T.), syncytium (S). Langhans’ 
cells (L), and a decidual reaction (D) in its wall. , 

%u]li presented a normal appearance and merged imperceptibly and irregularly into 
the surrounding uterine musculature. The adjacent muscle libers were split up by 
the invading chorionic villi into irregular strands and spaces, and many of them 
showed hyaline changes. The intermuscular connective tissue of this area showed a 





ROBINSON: BIOMECHANISJI AND PATHOLOGY OF ECTOPIC PREGNANCY 23 



Fig. 31. — Section thi-ough the interstitial pregnancy on the right, showing the 
amniotic cavity at (A.), with its surroimclmg chorionic villi (C.Y.), imbedded in the 
uterine wall (17.1P. ). The uterine cavity (17.C.) is to the left, lined with a thick- 
ened endometrium, (En.) which extends from the fundus (E) down to the internal os. 



Fig. 32. — Section of the interstitial pregnancy showing the gestation site (G.S.) 
below, deeply imbedded in the uterine wall; the inteisiitial pait of the fallopian 
tube (/.P.F.) running longitudinally in an inward and upward direction, to its 
uterine termination {V.T.), which is characterized by the tiiangular outline of its 
lumen, and by the ciicular arrangement of the muscle fibeis around it. The peri- 
tone.al covering (P) is normal. 
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pronounced decidual reaction, which was also' accentuated in the walls of some veins 
(Fig. 29), directly under the endothelial lining. Some blood vessels were filled 
almost to capacity with trophoblastic material (Fig. 30). The uterine cavity (Pig. 
31) was lined with an endometrium characteristic of intrauterine pregnancy, it only 
lacked the trophoblastic constituents. The interstitial gestation ,bears no anatomic 
relation to the uterine cavity or to the tube lumen, as seen in Fig. 32, the latter lay 
above and to the inner side of the ovular bed. The very terminal portion of the 
fallopian tube was indicated by the tilangular outline of the lumen, which was sur- 
rounded by a number of concentrically arranged muscle libers. No evidences of a 
chronic salpingitis were found. Epicrisis: The absence of any anatomic relation- 
ship between the uterine cavity and the ectopic bed proved conclusively its true 
interstitial character. Further supportive evidence was the anatomic relation which 
the round ligament bore to the seat of the pregnancy. The reason the gestation area 
appeared completely outside the tube lumen, giving the impression that the tube was 
never its seat, was most probably due to the thinness and narrowness of the wall of 



Pig. 33. — Primary ovarian pregnancy. The fallopian tube (T) is normal, except- 
ing for the small mesenteric cyst (C) near its fimbriated end. The ovary (O) is 
enlarged, its outer half is suffused with blood, and at point (J2) the rupture took 
place. 


the interstitial part, through which the burrowing ovum passed readily and lost its 
anatomic connection with it. The absence of uterine bleeding and the nausea which 
persisted up to the time of operation and the very moderate intervillous bleeding, 
indicated that the ovum was still alive, at that time. The pain in this case was due 
mainly to the uterine twist caused by the pedunculated .subserous fibroid. 

Case 9 . — Primary Ovarian Pregnancy, llupUired. E. K., age twenty-seven, mar- 
ried six and a half years, lias liad one premature birth at six and a half months, five 
years ago; one full-term terminated by cesarean section four years ago; and one 
induced abortion two years ago. Menses began at fourteen years, twenty-eight-day 
type, lasting five days, profuse and painful, the last period occurred on Sept. 18, 
1922. On Oct. 9, considering herself gravid she had an abortion induced. The 
attempted interruption of her pregnancy was followed by uterine bleeding on the 
fourth day thereafter, the amount was moderate, and it lasted for several days. On 
Dec. 4, while at stool she was seized with a sharp pain in the pehns and became un- 
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Fig. 34. — Longitudinal section of the ovary harboring the pregnancy. The gesta- 
tion mass occupies the outer enlarged half, it consists of blood clot (B.C.), chorionic 
villi (C.Y.), and the remains of the embryonic vesicle (E.V.) about the center of 
the mass. The capsularis (0) is formed by the ovarian stroma. (E.) indicates 
the site of rupture. 



Fig. 35. — ^High power reproduction of the rupture point in the primai-y ovarian 
pregnancy. The rupture is at R. and the pregnancy, indicated by the mass of 
chorionic villi (C.Y.) many of which have undergone hyaline changes, is located 
in the depths of the ovarJ^ The capsularis (C) is made up of the following con- 
stituents, tunica albuginea (T.A.), ovarian stroma (O.S.), fibrin (F.), and blood 
clot (B.C.). 


conscious. I saw her within an hour after the onset of the above symptoms. In- 
spection showed an exsanguinated patient, ■with a small fleeting pulse, cold clammy 
skin bathed in perspiration, and a clouded sensorium. The diagnosis of intraabdom- 
inal bleeding was so evident that no time was wasted in making a vaginal examina- 
tion. After administering a dose of morphine hypodermically she was dispatched 
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Fig. 3G. — Primary ovarian pregnancy. The corpu.s luteum (C.L.) i.s separated 
from the gestation mass, consisting of clumps of syncytium (S.) and cliorlonic villi 
(C.y. ), by a broad strip of ovarian stroma (O.S. ). 



Mg. 37. — Blood vc.ssel (R.F. ) wall in ovarian pregnancy showing a subendothellal 

decidual reaction {D.R.). 

with all haste to the hospital and directly to the operating room. As soon as the 
operative field was prepared I performed a laparotomy and found the abdominal 
cavity filled with blood, which came welling up from a rupture point in the outer 
pole of the loft ovary. The left adnexa were removed, the uterine end of the right 
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tube resected, to prevent further conceptions, the free and clotted blood evacuated, 
and the abdominal incision closed. The recovery was uneventful. The specimen 
(Fig. 33) consisted of the left uterine adnexa; the fallopian tube was normal, its 
abdominal end patent and free, and the mesosalpinx the seat of a small mesenteric 
cyst. The ovary measured 4 by 2.5 by 1.5 cm. Its outer half was dark blue in 
color, due to suffusion of blood into the stroma, the hemorrhagic portion measured 
1.75 by 2 by 2 cm., nodular, the tunica albuginea tense and in its upper and outer- 
quadrant was the point of rupture, as large as a split pea. The outer two-thirds of 
the ovary (Fig. 34) harbored the ectopic pregnancy, consisting of blood clot, chori- 
onic villi, trophoblast and debris. The capsularis (Fig. 35) was formed by the 
ovarian stroma covered externally, except at the point of rupture, with the germinal 
layer, and on its inner surface was in contact with the products of gestation. The 
corpus luteum of pregnancy (Fig. 3G) did not form a direct constituent of the cap- 
sularis, but lay to one side of the gestation ai-ea. A subendothelial decidual reaction 
was present in the walls of some of the blood ve.ssels (Fig. 37), whose lumina were 



Pig. 38. — Primary abdominal presnaiicy, located in the culdesac of Douglas. The 

uterus and its adnexa arc normal. 

free from trophoblastic elements, while those containing chorionic villi did not show 
this proliferation. Epicrisis: The normal condition of the tube, the absence of any 
adhesion between the fallopian tube and the ovary, and the location of the preg- 
nancy within the ovarian .stioma, constitute ‘the cardinal morphologic facts, deter- 
mining a true ovarian pregnancy. It is also very instractive to bear in mind the 
topical relation of the corpus luteum to the capsularis, about which more will be 
said later. 

Case 10. — Frimcny Abdominal Fregnancy tvUh Intracapsular Fiipture. M. D., a,ge 
twenty-six, married five years, had one child four years ago and one spontaneous 
abortion in the fourth month of pregnancy, three and a half years ago. Menses 
began at the age of thirteen, twenty-eight-day tj-pe, lasting two days, painless and 
scanty; the last period occun-ed on April 28, 1925. For the past six months she 
suffered from a progressively increasing dysmenorrhea and oligomenorrhea. Her 
relative sterility is voluntary. On iSIay 12, she was taken ill with sharp pain in the 
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lower pelvis radiating to the rectum; this attack lasted for several hours. On May 
30, she had anotlier attack and the following day began to stain and expel clots, this 
bleeding lasted two days. Since June 1, she complained of a constant pain in the 



Flff. 39. — Primary abdominal pregnancy. Its surface is smooth, covered by serosa, 
excepting at the points where it was attached to the adjacent viscera. 



Fig. 40. — Primai-y abdominal pregnancy, showing the chorionic villi (C.F. ), the 
free blood (JJ), the fibrin (F), and other product-s of gestation surrounded by the 
edematous and infiltrated subperitoncal connective tissue (S.P.G.T.) layer 

lower abdomen,, which was worse on walking and during defecation. Physical exam- 
ination June 9, revealed tenderness over the lower half of the abdomen, no peritoneal 
rebound, a sausage shaped tender mass in the posterior culdesac, Avitli the uterus 
displaced upwards and to the left. A diagnosis of left tubal pregnancy was made 
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and a laparotomy performed the same day. Operative findings: The uterus and its 
adnexa were normal to inspection and palpation, no blood escaping from either the 
tubes or the ovaries, and the pelvic contents v'ere very slightly tinged ndth blood. 
In the rectouterine space (Fig. 38), an oblong dark bluish tumor mass was present, 
partly attached to the lower uterine segment anteriorly and to tlie wall of the rectum 
posteriorly. Its separation from these fixed points was followed by a moderate 
amount of oozing rvhicli was readily stopped by compression. The specimen (Fig. 
39) was bluish red in color, resembling in outline a miniature kidney, it measured 
3.5 by 1.5 by 1.25 cm., its surface was smooth excepting at the point where it was 
attached to the adjacent organs. Tlie cut surface presented the familiar appearance 
of a blood clot; enveloped by a thin membrane. Witliin the meshes of the blood 
clot (Fig. 40) many chorionic villi were seen, in different stages of degeneration, 
surrounded by a capsule made up of the peritoneal and the subperitoneal connective 
tissue coats. The outer surface of the capsularis was covered with low cuboidal 
epithelium, the subperitoneum infiltrated with round cells and blood cells, and the 
inner surface in contact with the gestation elements. 

Epicrisis: The nonpartieipatien of the uterine adnexa in the formation of the 
gestation mass, and the subperitoneal nidation of the ovum, established the diagnosis 
of a primary abdominal pregnancy, beyond the shadow of a doubt. 

{To he contimied.) 

(For discussion see fuge 143.) 

THE DIFFERENTIATION OF CANCER TISSUE* 

/ 

By Jajies E. Davis, A.M., M.D., Detroit, Mici-i. 

T he subject will be discussed under three subtopics: (1) The 
antagouistic and sj^nergistic factors in cancer; (2) The character- 
istics of cancer tissue; (3) The specific morphologic unit changes in 
malignancy. 

antagonistic and synergistic factors in cancer 

That the body possesses means for protecting itself against cancer 
is evidenced by the fact that no natui'al cause of this disease is 100 
per cent effective. The two correlated questions are frequently asked : 
AA^hy does not everyone have cancer, and why do some persons have 
cancer? It is obvious from statistical studies that a clergyman or 
a farmer have much less chance of dying from cancer than have in- 
dustrial laborers. It is also obvious that there is a closer causative 
relation of this disease to certain occupational irritants and not to 
others, for workers in paraffin, dyes, etc., are frequently affected, 
Avhile those working with lead never or very rarely have cancer. 

AVhile statistics easily prove that cancer is most common between 
the ages of fifty-five and sixt 3 ’' j'^ears, j’-et it grows best in young 
health}’’ animals and in their well vascularized tissues. 

It would seem as if resistance here should be maximal. On the 

‘Presented at the Thirty-eigrhth Annual Meeting of the American Association of 
Obstetrician.s. Gynecologists and Abdominal Surgeons, Hot Springs, Va., September 
IG, 1925. 
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contrary, results have sliovoi that even if tissue resistance per se is 
high, growth impulse of the malignant tissues is higher, owing to 
superior nutrition supplied their abnormal cells functioning only for 
growth and multiplication. In old age, lowered function, diminished 
nutrition, and general biologic conservation are not antagonistic to 
the causes of cancer, but they are factors impeding its growth. 

Much has been said concerning the influence of certain articles of 
diet aiding the differentiation of cancer tissue, yet no satisfactory 
proof of this is supplied by vegetarians or by excessive meat eating 
peoples of Argentina, Australia, and New Zealand, or the meat con- 
suming Eskimos. Horses and cows are exclusively vegetarian animals, 
but they frequently have cancer. 

The effort to attribute the causative background of cancer to hered- 
ity and to effects of civilization has not succeeded. In very recent 
literature many attempts have been made to show that primitive 
peoples are remarkably free from this disease. The evidence gathered 
has lacked data veiy essential for satisfactory proof of this contention. 
The primitive people aiapljung for medical examinations are relatively 
few in number and the number reaching and passing the average 
cancer age is small. The number of necropsies perfoi'med upon primi- 
tive people is necessarily small. Hoffman’ has directed attention to 
the interesting fact that Scandinavia and Switzerland obtain 90 to 
100 per cent autopsies, and it is in these countries the cancer death 
rate is highest. 

It must be admitted that blood and tissue resistance to cancer is 
only relative, for even splenic, muscle,, nervous and lymphatic tissues 
grow cancer, and so also do the tissues in cases of lymphatic leu- 
cemia. The fact that a positive and absolute autogenic control of 
cancer is possible needs no other proof than is afforded when the 
fetus in utero dies and the somatic control substance causes eessation 
of chorionic growth even in malignant chorionepithelioma. 

The experimentalist, working intensively in a favorable field, ean 
break down the resistance of nearly every mouse to caneer by a suffi- 
cient number of applications of tar, but men and mice both need to 
have their skin irritated for about one-fourth of their lives before 
tliere is much liability of its becoming cancerous. 

Ewing- sums up the restraints to growth, sajdng they have at 
least four factors: 

1. Mechanical pressure of cells on each other 

2. The distribution of nutriment 

3. The influ enee of specialized functions 

4. Organization 

In discussion of these factors he aptly comments upon No. 2, saying: 
“There is extreme fibrosis of the ovaries in many eases of mammary 
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cancer,” and upon No. 3 as follows: “Normal function diverting the 
energies of the cells must be a constant restraint or regulator of 
growth. In most organs certain groups of cells are set apart for 
growth, e.g., germ center cells of lymph-nodes, cells at bases of in- 
testinal villi, and the basal cells of the epidermis.” He illustrates- 
Organization (No. 4) by pointing out tliat “all known features of a 
malignant 'neoplasm are exhibited by the normal ehorion, even the 
destructive invasion and cachexia, but the proeess is not a tumor 
because of its purpose whieh shows it is under control of the organi- 
zation.” 


CHARACTERISTICS OF CANCER TISSUES 

The cancer of one individual differs from the caneer of another 
individual just as widely as do their respeetive tissues, and so does 
the malignant growth in one organ differ from that in another organ. 
Also, the new growth . arising in one tissue will usuallj^ strive to 
repeat the morphologic type of its mother tissue, but, as it differ- 
entiates neiv cells in another though contiguous structure, the eon- 
formation to its new environment may be unusually close. The 
rapidity of a malignant growth in different tissues may vary with 
the richness of blood supply, the irritation it sustains and the tissue 
in which it grows. Cancer will grow in muscle and splenic tissues, 
but it is seldom found thriving in such structures. It is interesting 
to remember in this connection that the liver, the largest gland of 
the body, is infrequently the site of primary cancer growths. This is 
especially true throughout America and Europe, but in the Orient 
there is relatively considerable frequency of its occurrence even in chil- 
dren.^ The general infrequency of liver cancer may be due to the 
liver’s increased ability to fix and render foreign proteins harmless.^ 

Then again, malignant tumors may groiv well in fat tissue but do 
not easily originate there.'’’ It is claimed that the groin and the 
upper part of the thigh are the most common seats of atypical 
lipomatous tumors (liposarcomas). 

There is a marked variation in the frequency of cancer in the dif- 
ferent tissues. Wilson® has compiled 1,430 cases of malignant tumors 
of the thyroid from the ivorld’s literature pi’ior to 1921. In 74,335 
necropsies the frequency of malignancy of the thyroid was 1 in about 
385, and the majority of these tumors seemed to be primaiy. A 
metastatic involvement of the thyroid is considered a curiosity, and 
metastasis of hypernephroma to the thyroid is the rarest of all tumors 
so metastasizing.' Metastasis from the thyroid takes place early and 
quickly into bone and other tissues. 

Carcinomata of the head and face tend to remain local, but it is 
estimated that 90 per cent of .skin cancers develop on the unprotected 
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parts of the face aud neek. The lower lip is said to be the site of 
33% per eent of all skin eancers. 

Bells says: "Malignant neoplasia in the human is a biologic atavism.” 

Rolidenburgs states: "Tlic basic dilfcreuce between a malignant and benign cell 
is continuity of cell division without cessation. Colls arc hilled when the chronic 
irritant acts upon the tissue. A neoplasm starts after chronic irritation in a sus- 
ceptible tissue. Emphasis is placed upon the susceptible tissue or susceptible indi- 
vidual, for this seems to be the all-important factor. The killing of cells is repeated 
and repeated within the same small area. 'Wlien the tissue cells die, they either 
become acid or less alkaline than the adjacent living cells. As the dead colls auto- 
lize, the product becomes more acid. The body fluids tend to neutralize tliis acidity 
and ultimately a gnowing tumor demineralizes the body. Tliis added inflow to the 
cell creates a chronically overfed cell rvith resulting division and repeated division. 

"Dead homologous protein, with the living and dead heterologous protein, liyper- 
mineralize the blood and the cancer cell contains 10 to 13 per cent more salt than 
does the normal cell. Neoplasia, then, is a condition of changed metabolism, char- 
acterized by hypermineralization.” 

The essential factor in the ]Drecancerons change is the condition of 
the connective tissue. Epithelium cannot nourish itself properly from 
the bodj'’ fluids without depending upon the connective tissue for 
nutrition : it might he described as an obligate parasite on connective 
tissue. It cannot grow by itself without the addition of the cpnnective 
tissue. In this connection, Wood^® has observed that the stroma, 
which is a nonspecific comparatively inert connective tissue, supports 
the blood vessels, and this is the onlj’’ functional relation of the normal 
and the tumor tissues, lymph vessels and nerve fibers being usually 
absent. The quantity of stroma ajipears to depend uiion the stimula- 
tion given by the parenchyma, and tumor tissue parenchyma grows 
more rapidly than its stroma. BashfoiTT^ believes: “The cancer 
cell is a biologic modification of the normal cell endoAved AAdth many 
inherent properties of the latter. But it has ceased to be functionally 
important to the body. In form it Amries from the normal but slightly 
and then on to the unrecognizable. In organization, the definite plan 
folloAved bj’' all normal cells is abandoned and the body is depended 
upon only to sujiply the tumor cells Avith nutrition.” 

W. Blair BelPs observes that: "Whatever causal factor, whether metabolic or 
extrinsic, can permanently impair the cell without killing it, may be regarded as a 
predisposing cause of malignancy. ’ ’ And further : ‘ ' AVhat happens to and in a cell 
driving it to adopt an unnatural, malignant course of life? A healthy cell does not 
do this, a dead cell cannot. There is, however, an intermediate state.” 

Greenoughi3 summarizes the factors that enter into the determination of the de- 
gree of malignaucj' of cancer of the breast as follows: 

1. Bj' histologic study of the original tumor, throe classes, low, medium and high 
malignancy can be distinguished. 

2. Degree of differentiation. 

3. Degree of secretory activity, as shown by vacuoles and droplets of mucoid 
material. 
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FIs. 4. Left. Figr. 4 . Right. 

Fis. i. — Adenocarcinoma of the sigmoid colon. 

Loft. Undifferentiated new-growth cells invading the muscle tissue. 

Ririht. The new growth is differentiated into abnormally shaped glands, and the Individual cell units are irregular and incompletely 
rranged. The maiUed tendency to degenerate is quite evident. The compactness of the stroma and aged appearance of the ceil nuclei can 
e plainly seen. 
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4. Uniformity of size of cells and of nuclei, as opposed to variation in size. 

5. Absence or presence of hypercliromatic changes in nucleus and fev/ or many 
mitotic figures and vliether irregular ‘or not. 

6. High malignancy is shown by cells and nuclei of irregular shape and size with- 
out secretoiy function, and arranged in solid columns, large or small together, with 
numerous and irregular mitoses and hyperchromatism. 

7. Round-cell infiltration indicates cell degeneration rather than resistance. 

S. Hyalinization of the stroma is a factor of age rather than of resistance. 

Though there is infinite variety in the forms of cancer, yet there 
are certain features based upon principles of consti’uction common to 
all, viz. : 

1. It begins at one point. 

2. It begins as a local disease. 

3. It spreads centrifugally by permeation and embolism. 

4. All cancers are composed of cells with type characteristics imitating the tissue 
in which they began. 

5. All cancers are distinguished by a reversal of development shown in the in- 
feriority of their cells, which appear unfinished and even embryonic. The more sim- 
plified or debased, the greater the malignancy. 

6. The shape, size, internal construction and staining properties of the cancer cell 
and nucleus approach those of the cell and nucleus of embryonic, vegetative or uni- 
cellular type. 

7. The highest degree of malignancy as a rule goes with the most cellular neo- 
plasms, and the smallest and roundest cells, which stain intensely and show very 
active mitoses resembling some vegetable cells. 

S. The reduced cells of the cancer are more akin to the lower class cells than to 
the cells of the higlier order from wliich they sprang, and arc therefore not so 
chemotropic to them. 

9. Normal embryonic tissues cultivated in vitro continue to grow indefinitely, 
whereas in similar circumstances cancer cells undergo molecular degeneration. 

10. Cancer cell degeneration is correspondingly a.s rapid as its generation. 

11. Molecular decay is conspicuous in cancers injured or exposed to bacterial 
invasion. 

12. Cancers outrun their blood supply. 

13. Cancer cell proliferation is always a backward and never a forward change. 

14. Cancer excites local tissue opposition. 

Tlie most important structural characteristics of cancer are those 
which show reversal and incompleteness of type. The cells do not be- 
eome embryonic but they do become embiyonoid. The degeneration 
change is but partly completed. It stops short of molecular degenera- 
tion in its regressive movement and proceeds to multiply ineessantl 3 ^ 
It is the only form of senilism which (1) begins locally in independent 
cells and (2) spreads centrifugally with but little regard for ana- 
tomic . boundaries. 

The dissemination of tumor cells into the vascular coats, according 
to Goldmann,^^ is effected by blood vessels. “In arteries the tumor 
cells I’arely proceed further than the outer coat, whereas in veins they 
are generally found beneath the intima.” Tumor-cell infiltration then 
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into tlie walls of eliannels bonncled by elastic tissue is a feature cliar- 
acteristic of malignant tumors onl3^ 

It is accepted that the vasa vasorum in arteries remain within the 
limit of the outer coat, rarely branching into the superficial layer of 
the middle one, whereas in veins they extend beyond the middle coat 
into the region of the intima. In fetuses and newborn infants there 
is no material difference between arteries and veins as regards their 
nutrient vessels, but after the first year the differentiation is accom- 
plished. Virchow observed that arteries act as isolators of pathologic 
processes, but all this is changed as soon as pathologic processes arise 
in the artery from within or without. Then the connective tissue, 
and above all the vasa vasorum, begins to proliferate. 

The second important point is that the regular distribution of blood 
vessels is disturbed by the invading growth. Tumors may show an 
extensive new formation of blood vessels. This is most important in 
the zone of proliferation, which in infiltrating tumors is at the 
periphery. 

An infiltrative growth causes great commotion in surrounding blood 
vessels, particularly in strongly vascularized tissues, such as mammary 
gland or muscle. The vessels are dilated, thrown into spirals, and 
develop numerous capillary offshoots towards the invading growth. 
In cancer the vessels are arranged almost entirely in the peripheral 
area. As the volume of growth increases, the vessels decrease. In 
necro.sis the vessels tend to disappear totally. 

In sarcoma, the numerous vessels are evenly distributed throughout 
the entire growth as a delicate, closely-woven network. 

Bashford demonstrated that the stroma of experimental tumors 
owed its origin to the inoculated animal, but the structural character- 
istics of the stroma are detei’mined by the tumor cells. 

When the vascular reaction is beloAv normal or fails to take place, 
Thiersch has called this premature senescence of the connective tissue 
in cancer. 

Eeactive poAver is judged by the stroma formation as Avell as by 
degeneration. 

SPECIFIC MORPHOLOGIC UNIT CHANGES 

Differentiation is change from the general to the special — in type 
of cell, type of tissue, type of organ, and type of animal. During the 
deA^elopmental and so-called fixed states, antagonism exists betAveen 
epithelial and connectiA'e tissues. Broders, Judd^“ and others have 
used the degree of differentiation to estimate the grade of malignancy, 
e.g., if there is 75 per cent differentiation and 25 per cent Avithout 
differentiation, tlie cancer belongs to Grade I (mildest type). If 
differentiated and undifferentiated tis.siies are equal, the malignancj" 
belongs to Grade TI. If 75 per cent of the tissue remains undifferen- 



40 


THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 







DAVIS: DIFFERENTIATION OF CANCER TISSUE 


41 


tiated, tlie cancer is called Grade III. When there is no differentia- 
tion, then malignancy is severest. 

Besides the degree of differentiation, the type of cell can sometimes 
indicate the degree of malignancy. Martzhoff in 1923 studied the 
histomorphology of predominating cells in epidermoid cancer of the 
cervix nteri and concluded that the spindle-cell type vsms least malig- 
nant, the transitional cell more malignant, and the fat spindle-cell 
type most malignant of all. Epithelial tumors depart less from the 
primordial type, hence their cells still retain their primitive powers 
of growth and multiplication in a higher degree than others. 

MacGartyic believes the body is composed of at least forty-tive different types of 
cells, characterized by evolution, fertilization, segmentation, differentiation and spe- 
cialization. 

Differentiation is divided into three recognizable stages: 

1. General alignment of cells (as in the normal adult tissue in undifferentiated 
form). 

2 . Cellular polarity (as in fully differentiated tissue). 

3. Adult morphology. 

In postoperative cases of cancer MacCarty observed life was prolonged when 
differentiation was present. This was especially true of skin cancers, for the cases 
without differentiation lived 274.7 days, while those ■with differentiated tissue lived 
.334.1 days, or 259.4 days longer. 

LevineiT states that '‘uninucleate or multinucleate giant cells constitute an impor- 
tant part of cancer tissues. That these cells may give rise to pluripolar spindles and 
hj^rerchromatic cells is likely. These cells are not degenerating cells, as claimed 
by earlier workers, but are found associated -with some increased metabolic process 
in the growth of tho malignant neoplasm. Malignant neoplasms in man are charac- 
terized by rapidly dividing cells with aberrant types of division. The cells that 
make up the growth may have developed in situ or have come through the blood and 
lymph channels from distant parts of the body. These cells are endowed with a 
pi-ogressivo proliferating power and die with the host. Plant overgrowths resulting 
from infection with B. tumefacicns, etc., are due to rapid but normal division of cells. 
Atypical divisions are not found in these tissues. All cells in infectious plant neo- 
plasms differentiate, reach maturity, become senile, and die independently of tho 
ho.st. ’ ’ 

Fischeris of Copenhagen has shown that in the culture of fibroblasts the average 
of mitotic cell divisions in a given time in the peripheral zone 'W'as 2 per cent, and 
iraberlandti 2 found in the cultivation of plant tissue cells in vitro that single iso- 
lated plant cells were not able to divide until they were in contact -v^dth certain other 
plant tissue elements, but various tj-pes of .sarcoma cell are able to divide in vitro 
when isolated and scattered. 

3Vliilo malignant cells have been cultivated in vitro by Carrel and Burrowsso 
(chicken sarcoma, rat sarcoma and tho Plexner-.Tobling rat carcinoma) Lambert and 
llanes^i (mouse carcinoma) and Losee and Ebelingss (a human sarcoma), all agree 
that it is rather difficult to keep tumor cells growing outside the body. Living cells 
require minute quantities of certain special substances derived from organic matter 
to maintain life and active pi'olifcration. Therefore the rate of growth of tumors in 
animals can be appreciablj' increased by inoculating a substance derived from the 
lireaking-down products of tumor cells. It has been known for more than fifteen 
years that two apparently opposite biologic effects may result from the absorption 
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of. tumor hiatci'ial. ;An animal may become eil'ectiveiy protected against tumor 
growth, or it may become sensitized so that a tumor grows in it more rapidly tlian 
in a -normal animal. 

Solfoloffaa distinguishes two kinds of colls in cancer tissue. One typo is related by 
its qualities to the cells of the embryo. Such cells arc active, possess a high degree 
of vitality, and probably cytologically and morphologically are closely related to 
embryonal cells. The second type of cells observed in tumoi's are those which exhibit 
a condition of disintegration of the foi-mcd elements so that the normal morphology 
is entirely distorted by these probably dying colls. The character of the tumor, its 
size, and tlio degree of its malignancy, ai-c in a considerable measure determined by 
the correlation between tlic cells of these two types. 

A largo number of writers, including Sokoloff and Cartotto^s have oljsei’ved the 
glycogenosis of cancer cells and the importance of the cellular lipoids in relation to 
cellular anarchy and cellular activity. Studies of the mitochondria in tumors show 



Pig'. 7. — Carcinoma gelatinosum. Tiiis tumor was cliaracterized by rapid gi'cwtli. 
large size and a con'esponding rapidity of degeneration. The production of mneu-s 
exceeds the amount of stroma and epithelium in the field. The epithelial cells 
and their organization into gland forms show good differentiation. 

that their biologic and physiologic properties are coiTclatcd with those of healthy 
cells in a state of active growth. Cancer cells can be divided into four types; 

1. Young cells with small nuclciniitochondria, absent or almost 
invisible. 

2. Strongly marked embjyonic characters and larger jiuclci- 
mitoehondria, larger in number and size, appearing as rods 
or granules. 

3. Depressed cells with indistinct nuclear outlines, mitochondria 
almost invisible. 

- t ' •' 4. Cells in the course of eomplctc'di.sintcgration. 

Ewing24 says: “Embryonal cells possess more than any others the cssciithil fac- 
tors of tumor growth. Tliis is perhaps the most important single fact of our knonl- 
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edge of tumor genesis. It would seem that tumor genesis were chiefly a question of 
the mechanics of development. The complete emancipation of malignant neoplasms 
from the nomial laws of growth remains the obscure and essential element.” 

Ribhertss has insisted that no unusual power of pioliferation exists in cancer cells, 
that these cells freed from the restraints of tissue tension are merely exliibiting the 
powers of growth with which they are endowed from the ovum. 

sum:mary 

1. Cancer cells or cancer tissue cannot be differentiated either in 
vivo or in vitro from dead cells or from normal cells. 

2. Two genetic sources undoubtedly supply the units of cancer for- 
mation, namely the injured and the embrj’onic cells. 

3. It is plausible to believe that heredity may supply in certain 
families and individuals protoplasm of low^ potential quality for ulti- 
mate differentiation, and the physical evidence will appear in the ab- 
normal number of cells unable to gain maturity. 

4. The iDreponderance of evidence and modern opinion point to 
irritation, regardless of its type (Avhether traumatic, thermic, chem- 
ical, bacteremic or parasitic), as the exciting cause, Avhich can act 
Avith equal facility upon embryoid or atavistic tjqie of cells in pro- 
ducing uncontrolled, incompletely organized, dysfunctioning tissue. 

5. Under the conditions prevailing in cancer, function no longer 
determines form, but couA^ersely, form determines function, Avhich is 
inadequate, abnormal and superfluous. 

6. With inadequate tissue organization, lacking as it does nerve 
and lymph supply, and possessing a precarious blood vessel canaliza- 
tion, supported by an uncertain stroma and exercising free parasitic 
characteristics, tliere can be little Avonder tliat degenerative changes 
are constant. 

7. The chemical activities of cancer tissues tend toAvards acidifica- 
tion of body fluids Avith consequent body demineralization and cancer 
tissue hypermineralizatiou. 

8. The differentiation of cancer cells can be advantageously studied 
by estimating both the number of the ncAV groAvth cells differentiated 
and their nearness or remoteness to noi'inal standards of form. 

9. Observation of the cell diAusion figures and the degenerative 
changes in nuclei affords useful information as to rapidity of groAvth. 

10. It should be expected that cancer cells Avill differentiate after 
the pattern of their parent tissue, but frequently the influence of -a 
neAv environment comiiels a close resemblance to surrounding sti’uc- 
tures but occasionally no imitation of either is recognizable. 

11. The kind of food consumed or the mode of life pursued have 
but little to do AA'ith the development of cancer. 



44 


THE AMERICAN JOURNAL OF OBSTETJUCS AND GYNECOLOGY 


12. The better nutrition supplied by younger subjects is the greatest 
factor in producing a maximal growth impulse in malignaney. 

13. Growth, pressure, nutrition, specialized function and organiza- 
tion, all represent central, general, purposeful provisions for the body, 
but malignant growth has no purpose in tlie body economy, 

14. The cancer tissue may repeat or depart from its pattern form. 
It may or may not be influenced by its environmental structures. 

15. Tissue susceptibility to cancer varies widely and metastasis from 
different anatomic locations is often distinctive. 

16. The connective tissue is the only functional relation of the 
normal to the tumor tissues and reaction to the cancer can be judged 
by the stroma formation as well as by degeneration. 

17. As epithelial cells depart less from their primordial type, they 
consequently have a greater potential and actual growth impulse. 

18. Dijf ereniiation, xoliieli is a change from ihe general to the special 
in type of cell, tissxie, orgaxi, and animal, is always incomplete in all 
four types if it is cancer tissxie. 
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THE CLINICAL AND PATHOLOCIC FEATURES OP PUBERTY 

IIEIMORRHAGE 


By Samuel A. Wolfe, M.D., Brooklyx, N. Y. 

(From ihc Palliolorjical Department, Cornell Medical College, and lloagland Labora- 
tory, Long Island College Hospital) 

P UBERTY bleeding clinically designates menorrhagia or metror- 
rhagia occurring early in menstrual life. These abnormalities are 
locally independent of inflammation, neoplasia and the pregnant state, 
as well as of the varied blood dyserasias. They are closely allied to the 
essential bleeding occurring at the menopause and clinically as well as 
pathologically both forms overlap. In this communication the puberty 
group is stressed. 

A review’' of. 26 cases from the gynecologic services of the General 
Memorial and Long Island College Hospitals ejuphasizes the following 
characters of this disease. 

1. Primary menstrual anomalies : Both menorrhagia or metrorrhagia 
may set in as the initial epoch of sex life or supervene more slowly fol- 
lowing oligomenoridiea, hyiDomenorrhea or other disorders of men- 
struation. 

2. Absence of abnormalities in tlie general physical examination : 
This is true in the great majority of cases; yet two in this series 
showed definite endocrine dyserasia. Though only fourteen years of 
age, both of these girls were fully matured, Avith mammae AA’^ell formed, 
the external genitalia fully developed, and the uterus large. The un- 
usual height, 5 ft. 10 in. in one and 5 ft. 6 in. in the other were indica- 
tive of abnoi’inal pituitary stimulation. 

3. Normal bleeding and clotting time. These tests Avere performed 
AA'here secondary anemia AA'as unduly severe and as a rule prior to 
transfusion. In six instances the findings Avere Avithin the normal. 

4. Pelvic abnormalities : In all cases, the ceiuix AA-as found unusually 
soft and patulous. In addition .several Avere noted AAutli enlarged uteri. 
In all the curettings Avere abundant and hyperplastic. 

5. Recurrence of symptoms after curettage Avas the rule AA'here 
abrasion Avas performed as a therapeutic measure. 

6. Excellent thei'apeutic response, Avith control of .symptoms by 
radium Avas universal, even though small quantities Avere employed. 

Tliese features are AA’ell demonsti'ated in seven typical cases ab- 
.slraeted beloAv. 

C.VSE 1 (L. I. C. II., 1921, No. 2906). — Mononliagia tlio initial epoch of men- 
strual life, persisting until relieved by treatment. 
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jMiss M. H., aged fourteen years, was admitted to Ur. GibsoiUs .service at the 
Long Island College Hospital, June 9, 1921. Her first menstruation began pro- 
fusely ono month before and continued to date of admission. Hemoglobin, 30 per 
cent; bleeding and clotting time normal. Physical examination was negative. Under 
anesthesia tlio pelvis was found nonnal o.xcopt for a patulous cervix. Curettage 
yielded two teaspoonfuls of large endometrial fragments. Twenty-five mg. of radium 
were inserted in the uterus for ton hours (filter of 1 mm. of brass and 0.5 mm. of 
silver). Menstruation since has been regular, lasting four to five days. 

Case 2 (L. I. C. II., 1919, Ho. 1408). — Primary nienoi’iliagia followed by metror- 
rhagia; curettage unsuccessful; relief for three 3 'ears following radium; recurrence, 
controlled by second dose of radium. 

Miss H. P., aged seventeen years, was admitted to Dr. Polak’s service at the 
Long Island College Hospital Sept. 17, 1919. Menstruation began at fifteen, occur- 



Fig. 1, — (Case 1.) Note hyperplasia of glands and stroma. The huge glands arc 
noteworthy of endometrial hyperplasia. 

ring twice each month foj' seven to eight days for the first year, then cvciy tuo to 
three months until six months before. Since that time patient bled daily. A cuict- 
tago two months after onset did not relieve the bleeding. Hemoglobin was 80 per 
cent. General physical examination was normal. Under ane.sthesia the uterus r\as 
found soft and enlarged, with the cervix patulous. A largo amount of pol 3 Tioid 
endometrium was removed. Eadium dose of 250 mg. hours was administered through 
a filter of 1 mm. brass and 0.5 mm. silver. Until September, 1922, periods came 
cverj' twentj'-eight daj’s, four daj'.s’ duration. At that date, metrorrhagia recurred 
and continued dailj' until Januarj', 1923. A second treatment of radium of 400 mg. 
hours througli 1 mm. of brass and 0.5 mm. of silver, resulted in the return to a 
nonnal cycle to date. 

Case 3 (L. I. C. IT., 1939, AM. 35.37).-— Severe initial metrorrhagia requiring 
curettage and tran.sfusion. Por.sistenec of menorrhagia followed by metrorrhagia, 
control and cure by radiation. 
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Fig. 2. — (Case 2.) Stroma and glands are hyperplastic. The cyclic pattern has 
been lost, huge glands are prominent. Note the large numbers of injected capillaries. 



Fig. 3. — (Case 3.) Capillary congestion, glandular and stromal bleeding arc all 
prominent. Note the huge circular glands typical of endometrial hyperplasia. 

Miss E. D., aged thirteen years, was admitted to Dr. Polak’s service February 
22, 1919. The first menstruation began Ai>ril 25, 1917, and continued veiy pro- 
fusely. Because of severe anemia a curettage was performed ten days after tlie 
onset, followed by transfusion. Periods recurred in August, October and Novem- 
ber of 1917, ceasing only after “injections” given by her physician. No further 





48 


THE AJIERICAN JOURNAL OP OESTETHICS AND 


GYNECOLOGY 


Ijloeding occurred until May, 1918. Since that date, periods have been profuse last- 
ing seven to twenty days, always requiring medical intervention. Last period began 
I'ebruary 10, 1919, and continued uninterruptedly until February 22. Hemoglobin 
was reduced to 32 per cent and red blood corpuscles to 1,980,000. Coagulation time 
was six and one-half minutes. A transfusion of 200 e.c. was given and the bleeding 
giadually ceased February 29, but recurred more severely on March 27. The patient 
was readmitted March 31. As previously, physical and pelvic examinations were 
negative. At operation the cervix was patulous and poljqroid masses of endometrium 
\\eie removed by the curette. A 600 mg. hour treatment of radium was given (filter 
1 mm. brass and 0.5 mm. of silver). In April and May, periods lasted six days and 
tho flow was moderate. Prom June 30 to July 5 bleeding was severe but rc.sponded 
rapidly to medication. To date, periods recur regularly and last four to six days; 
the quantity is nornial. 



Fig'. 4. — (Case 4.) Glandular hyperplasia is prominent. Stroma i.s congested and 
edematous. Typical changes of endometrial hyperplasia. 


Case 4 (L. I. C. II., 1922, No. 204). — Initial oligomcnorrlica, followed by metror- 
rhagia; failure of curettage, relief by radium. 

Miss E. B., aged twenty ycar.s, was admitted to Dr. Polak's service January 14, 
1922. Menstruation began at eleven, periods following at two to four month inter- 
vals. Three years before, bleeding became continuous, spotting occurring from day 
to day. Curottaoe two years before relieved tlic blooding for only one month. On 
admission liemoglobin was 70 per cent and physical and pelvic examinations were 
normal. A diagnostic curettage revealed a cavity 7.5 cm. in depth; tlie curctlings 
were abundant and composed of large flakes of cudoinetrium. A GOO mg. hour dose 
of radium Avas given (flitcr 1 mm. brass and 0.5 mm. .silver). To date menstrual 
cycle is normal, the flow lasting two days. 

Case 5 (G. ;M, II., 3920, No, 2809). — ^Normal menstruation for one year after 
onset; inenorrliagia, metrorrhagia, curettage unsuccessful, cure by radium. 

Miss J. A., aged fifteen years, was admitted to Dr. Bailey’s service at the Gen- 
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era! Memorial Hospital, August 10, 1920. Menstruation began at thirteen and con- 
tinued regularly until October, 1919. From this date periods lasted thirty to forty- 
live days with a two to three day interval between. Curettage live months before 
was unsuccessful. Last period began July 16 and continued to date of admission. 
General physical examination was negative. Pelvic examinations showed a soft 
patulous cervix with an enlarged rctroverted uterus. Curettage yielded old blood 
clots and large amounts of endometrium, evidently from the loft latei-al wall. 
Radium treatment of 500 mg. hours of emanation was given (filter 1 mm. platinum). 
Since September, 1920, periods have been regular and of four day duration, except 
for a transient amenorrhea from April to August, 1921. 

Case G (G. M. H., 1922, No. 61S3). — Normal menstruation for two and one-half 
years, monorrhagia followed by metrorrhagia; curettage unsuccessful. Laparotomy. 
Cystic right ovary resected without result; improvement by radium. 



Fig:. ;■). — (Case 5.) Stromal and glandular hyperpla.sia i.s marked. Note the 
congested capillaries coursing parallel to the surface. Interstitial bleeding is prom- 
inent and due to rupture of the vessels. 

Miss II. B., aged seventeen years, was admitted to Dr. Bailey’s service November 
IS, 3922. Menstruation began at fourteen, regular every twenty-eight days and of 
four to five days’ duration. In Ajudl, 3923, inensti-uation continued for four weeks. 
In July the condition returned and lasted three weeks. Last period began November 
5 and continued without let-up. On December 17 her physician noted ‘^an enlarged 
uterus with a soft jiatulous cervix.” There was no response to endocrine therapy 
and on Januai'y 7, 3922, a cureftage was performed. The curettings were abundant 
and the ineces large. A soft projection on the left anterolateral wall gave the im- 
pression of a submucous fibroid. Following laparotomy January 16, no fibroid could 
bo found. The right ovary was enlarged and cystic; the largo cyst was accordingly 
resected and the smaller ones punctured. The uterus was suspended. There was no 
relief from bleeding except for an occasional three to five day period. On admis- 
sion in November, 1922, the patient had been bleeding for ten consecutive weeks. 
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lig. 6. — (Case 6.) Large hypertrophic glands are prominent in the dense hyper- 
plastic stroma. The snbepitholial capillaries are engorged ; interstitial bleeding is 
prominent. 



Fig. 7. — (Case 7.) Thrombi in the vertical capillaries (c). Necrosis has oc- 
curred and the superficial layers of the endometrium are being detached. Lianub 
are huge and the lining cells hypertrophic. Stroma is hypertrophic. 

Physical examination ivas negative. The pelvis Fas normal and the uterus anterior. 
Curettage again revealed hj^pertrophic endometrium. A dose of 445 mg. hours of 
radium emanation was given (filter 1 ram. platinum). To date, patient menstruates 
ever)' month for six days but quite profuselj'. 
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Case 7 (L. 1. C. H., 11)2-1, No. o071). — Attacks of luciiorrliagia and uietiorrhagia 
since onsetj abnormality in uterine development; control of symptoms by radium. 

^liss M. S., aged nineteen years, was admitted to Dr. Polak’s service on May 7, 
1924. Slenstruation began at fourteen and recurred every two weeks, the flow last- 
ing for ten days, so that the patient was practically never free from bleeding until 
the ago of sixteen. At this time, menses recurred eveiy twenty-eight days and lasted 
for three days. Between the ages of sixteen and seventeen bleeding was constant. 
Until three months prior to admission menstruation followed every twenty-eight days 
for fourteen days. Since then her periods have again become prolonged lasting 
twenty-one days. Last menses began April 2G and continued to date of admission. 

Physical examination was generally negative except for a moderate secondary 
anemia (Hb. 70 per cent). Kcctoabdominal examination revealed a soft cervix of 
puberty; uterus was anteflexed; a tuboovarian mass filled the left vaginal fornix. 
Laparotomy was performed on May 9. Utenis bicornis unicollis was found; the 
right tube was normal; tlie ovary held moderate numbers of follicular cysts. The 
left tube was clothed with adhesions; the ovary was the seat of chronic perioopho- 
ritis. Left salpingo-oophorectomy was done. After closing the abdominal wound, 
the double uterus Avas curetted and 25 mg. of radium inserted in the right horn for 
sixteen hours. Dose 400 mg. hr. (filter 1 mm. brass, 0.5 mm. silver). The curettings 
were abundant, thick and hemorrhagic. Since operation menses have recurred regu- 
larly every twenty-eight days for three days. 

With the picture of prolonged and profuse bleeding as presented by 
the above histories, the cause is naturallj^ carefulty searched for in 
the uterus. 

PATHOLOGY 

It will be recalled that in three instances the uteri tvere large on 
palpation and in ttvo others enlargement of the organ tvas determined 
by measurement. In the other 19 cases the measurements were not 
noted, but, as all uteri were sounded before curettage, it is reason- 
able to assume that any marked departure from normal would have 
been noted. In all instances the curettings were abundant, and the 
large size of tlie fragments noteAvorthy. A polypoid character Avas 
noted in three cases. 

The abundance and size of the fragments is explained by the micro- 
scopic picture Avhieh is almost strikingly uniform in all cases. The 
details are .shoAvn in the accompanjdng microphotographs. 

Many of the endometrial fragments are polypoidal and lined by single or multiple 
layei-s of hypertrophic epithelium. The lemaining fragments are generally thickened. 
All changes are the result of hj’pcrplasia of the component endometrial structures. 
The glands are increased in size and'numbers. As a rule the c^'clic pattern is lost 
and the glands are irregularly arranged and distributed. There is no recognizable 
division into a surface, glandular and basal zone as Uliical of a normal mucosa in 
the late inteival and premenstrual stages. In form, the glands vary considerably. 
Though most are round or oval, branched and saccular forms are not infrequent. 
Huge circular glands are prominent and universally found; they are not cystic, as 
evidenced by the tall columnar cells. As a rule a single laA'er of columnar cells is 
found in the glands, but multiple layers (2-G) are not infrequent. The cells are 
huge with abundant cytoplasm and are almost filled by large, oval hyperchromatic 
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nuclei. Areas wliere the glands are within normal size, and regular in form, show 
the pathologic deviation by contrast of the tall columnar cell with its huge nucleus 
against narrow lumen. These glands are rather frequent in small polypoid frag- 
ments evidently of surface origin. The luniena frequently contains secretion or red 
blood corpuscles. Secretion is not uniform and adjacent glands of the same endo- 
metrium are without secretory collections. 

The stroma, like the gland tubules, is universally hyperplastic. Though the cell 
bodies could not be sharply defined, the enlarged oval, round or fusiform nuclei are 
indicative of hypertrophy. Mitotic figures are not infrequent and are indicative of 
cell multiplication. Contrasted to the gland hyperplasia the quantitative ratio is not 
constant. Glands as a rule show relatively greater hyperplasia. Foci of interstitial 
hemorrhage often compact beneath the surface epithelium, are a frequent finding. 
Edema is universally present and accounts in part for the increased thickness of the 
mucosa. 

The vascular changes arc especiaUj' jioteworthy. Capillaries are greatly increased 
in size and numbers and are generally engorged. Perpendicular loops predominate, 
though parallel loops beneath the surface epithelium are often seen. Many have 
rui)tured with resulting interstitial hemorrhage, at times so intense as to open 
directly on the surface. As a rule, however, this is only of sufScient intensity to 
cause atrophy of the lining epithelium. Thrombosis of the capillaries is occasionally 
seen both near the surface and in the deeper zones of the endometrium. The sig- 
nificance of this finding will be emphasized in the following paragraphs. Sclerotic 
venules or arterioles are not infrequent. 

In brief, these features of diffuse endometrial hyperplasia are iden- 
tical with those in the menopausal group. R. Meyer suggests the 
basal layer as the earliest seat of the lesion. 

Since the mucosa alone is insufficient for a complete detailed study, 
recourse was had to tlie literature for the condition of the myo- 
metrium. The advent of I'adium has eliminated hysterectomy so that 
pathologic material is scant. Although many studies include the 
menopause type and are not strictly applicable, yet these findings are 
of interest. 

Theilhaber and Meyer describe fibrous hj-pcrplasia with muscle replacement so 
that control of the blood vessels by the latter is lost. This is assumed as the cause 
of bleeding. Beinicke has noted atheromatous changes in the blood vessels. More 
recently William Fletcher Shaw^ has divided the uteri of chronic metritis into two 
gronps: (1) Subinvolution; (2) Hypertrophy. In both of these glandular hyper- 
plasia occurs, with additional changes throughout the uterine wall. To the subin- 
volution group belong the uteri of multipara with menopausal hemoiTliage. Expand- 
ing Goodall’sc .studies of involution of the puerperal uterus, Shaw emphasizes the 
persistence of the elastic intima of the old vessels during puerperal involution; and 
normally, scant trace is left of the old intima. This persisting elastic tissue inter- 
feres with contraction of the muscle wall of the new vessels. In addition there is 
increased fibrous and elastic tissue throughout the myometrium. A personal study 
of many uteri of women dying of extrapehn'e disease in the fourth decade would 
indicate these changes as incidental ratlier than causative, for no bleeding was pres- 
ent. The hypertrophic group includes uteri of virgins and nullipara. The majority 
suffer from menorrhagia and dysmenorrhea from puberty' with a gradual increase in 
severity. "The endometrium .shows a marked increase in gland and stroma as the 
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primarj’ event. This is followed by a work hypertrophy of the myometrium causing 
an enlargement of the organ. The ratio of muscle to fibrous tissue remains normal. ’ ’ 
His microphotographic reproductions of sections stained by the Weigert-van Gieson 
methods are very interesting. 

An older study by Pankow^ contradicts these findings. This author studied 52 
uteri removed for bleeding, using for control uteri removed for prolapse, without 
history of hemorrhage. Uteri of two virgins and one nullipara are included. Gross 
comparison and careful study of sections following the Weigert-van Gieson stain 
failed to reveal any essential difference in the myometrium of both groups, though 
liyperplastic endometrium was often encountered in the bleeding parous uteri. Yet, 
the control group is open to question, for passive congestion which goes hand in 
hand with prolapse could induce similar pathologic changes and hence deductions 
need be carefully made. Kajii^ also reports in .bleeding uteri the ordinary stnicture 
of a multiparous uterus. Paced with this maze of contradiction one readily appre- 
ciates Aschoff’s compromising term of metroendometritis. Yet it must be empha- 
sized that all observers note endometrial hyperplasia, even after Hitschman and 
Adlers have differentiated the premenstrual mucosa from the true pathologic hyper- 
plasias. 

Ewing<5 in discussing adenomata and adenomatoid conditions notes such prolifera- 
tive changes in the wake of the following factors: (1) prolonged irritation; (2) 
accentuated repair following trauma; (3) increased response to excessive physiologic 
fimction. Certainly in the puberty group, trauma infiammation and parity are ex- 
cluded, leaving “response to excessive physiologic stimulation as the exciting fac- 
tor.” The ovary has long been known as the cause of the cyclic hypertrophy of the 
endometrium. 

In 190G Hitschman and Adler first demonstrated the cyclic changes in the uterine 
mucosa. Subsequently these were formulated with the stages in maturation of the 
graafian follicle, ovulation and corpus luteum formation. The details need not be 
given. Por our puiposes it suffices to note that beginning enlargement of uterine 
glands coincides with ripening of the follicle, proceeding at a greater momentum 
with the formation of the coi'pus luteum and reaching the “pregravid” state at 
the heighth of development of the corpus. Heath of the ovum is followed by 
involution of the lutein body and in turn by “desquamation of the pregravid 
endometrium or menstruation. During development of the corpus luteum ripening 
of other follicles is inhibited. 

Correlation between ovary and glandular liyperplasia of the uterus has been 
shown experimentally. LautlU has produced in animals the pathologic changes of 
“metroendometritis” by injection of ovarian extract. Scliillers in sexually pre- 
mature rabbits produced the condition of heat with its associated hypertrophy and 
h 5 q)eremia of the uterus, by injections of corpus luteum. More recently Prank 
and Gustavson,o using the fatty residue from follicular fluid, corpus luteum and 
■placenta, caused hyperplasia and hyperemia of the miillerian tract and mammae. 
In virgin immature rabbits and guinea pigs extracts from follicular fluid cause 
hyperplasia of the uterus, vagina, and breasts. The “female sex hormone” has 
been isolated from the blood of the sow and sho^vn present in greater quantity 
during estrum. Allen, Pratt, and Doisy,io using liquor from human ovaries obtained 
by operation, have produced functional hj'pcrpla.sia in rats, as shown by the vaginal 
spread test. Corpora lutea and placenta contained a similar hormone. Prom the 
functional standpoint similarity in function of follicle and corpus luteum must 
bo greatly emphasized. Evansn has further shown prolongation of vaginal prolifer- 
ation (indicative of estrum and hyperplasia) in rats, where the ovaries contained 
multiple ripening follicular cysts and absence of corpora lutea. 
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This is practically in accord "witli many observations on human ovaries. 

Clinically LautlU reports small cystic degeneration in one or both ovaries re- 
moved by panhysterectomy for bleeding. Franzis in an older publication notes 
follicular degeneration and ascribes the increased number of alresic follicles to 
fibrosis and reduction in the number of blood vessels. Similar findings are reported 
by Gottschalk, WinterniU and J. Veit. Kajii also emphasizes cystic follicles in 
the ovary. Cystic changes are recorded by S. II. GeisU-" in four multipara with 
“csscntiiil bleeding.” Ludwig Adleri-i reports a case in a twenty-year-old virgin 
essentially similar to case G of our series. Uterus and adnexa were removed. Both 
ovaries were converted into numerous follicular cavities, no corpus lutcum was 
juesent. ^licroscopieally there were numerous cysts and atresic follicles varying 
greatly in their stage of ripening, and pre.senting a striking growth of granulosa 
cells. A corpus luteum was not found. Robert Meyeri^ recognizes a group of 
“cystically degenerated ovaries” associated ivith the history of bleeding and hyper- 
ti'ophy of the endometrium. These show several large follicles with normal or 
slightly proliferating cells, and also cysts in the regressive stage; at times lined 
by an unusually marked theca lutein layer. None of the follicles reach develop- 
ment but persist, even after dcatli of ovum. Persistence of follicles causes a 
summation of stimuli to the uterine muco.sa which is prolonged and constant. 
Corpus luteum formation is absent. Schroederm reports similar findings but inter- 
piets the changes as due to persistence of multiple follicles ripening simultaneously, 
since inhibition is not exercised in the absence of corpus luteum. Novak and 
Martzloff,’" however, rciiort recent and functioning corpora in their studies in addi- 
tion to large numbers of follicular cysts, and suggest this change for cases in 
which menorrhagia is the predominant clinical .symptom. 

In our series only one ovary is available for study (Case 7). Though allow- 
ing no deductions, it presents cystic changes as recorded by other observers. (Figs, 
S and 9.) 

The organ is ovoid in form and measures o x 2.5 x 2.5 cm. Its anterior surface 
is clothed with fairly firm injected adhesions. The surface is lobular, due to the 
presence of numerous cysts, bulging beyond the cortex; these varying from 3 to 
10 nun. in size. Most arc translucent; the smaller ones, however, arc bluish and 
hemorrhagic. Round ycilow streaks, irregularly distributed, show remnants of in- 
voluting corpora lutea. On .gross section the interior of the ovary is completely 
cystic. Narrow stromal strands separate multiple cysts. These vary from 5 to 12 
mm. in size and fill cortex and medulla. Several arc hemorrhagic or show zonal 
hemorrhage externally. Bleeding is piosent beneath the adhesions noted anteriorly. 

Multiple sections of tlie ovary reveal similar structural changes. The germinal 
layer is poorly preserved. Avascular adhesions line the anterior surface. Tlie tunica 
is sclerotic. Cortex is normal and holds exceedingly large numbers of primordial 
follicles. Moderate numbers .show enlarged hydropic and degenerating ova. Others 
had just begun maturation when degeneration occur; ed, so that solid clusters of 
granulosa cells surround the dying ovum. In others liquor folliculi had appeared. 
The piedoniinant change, however, lies in the numerous cysts. The majority retain 
the granulosa layer despite their size. In foci the layer is hypertrophic and 12 
to IS layers are present. In some cysts large areas present these changes. Sub- 
jacent lies a broad zone of largo theca interna cells ; a narrow layer of fibrous stroma 
separates the cell layers. In some follicular cysts granulosa cells have disappeared 
and only the theca colls persist. The vessels .about the cysts are injected. In 
foci several have rupfuied with zones of stromal hemorrhage: in many this has 
followed intti th(' cavity. A few corpora albicantia are seen. These are large and 
fairly recent. A legre.ssing corpus with shrunken fatty cells and pycnotic nuclei 
is also seen. Beneath the adhesions endometrial implants arc seen. From a large 
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central cavity, secondai-y tubules are seen lying in typical endometrial stroma. The 
latter is filled with blood. Gland cells are tall, columnar, and ciliated. Hemor- 
rhage into gland spaces has also occurred. The medulla of the ovary is largely 
occupied by cysts and shows no special changes from the normal. Blood vessels 
everywhere arc numerous and conjested. The hilum of the organ shows normal 
vessels. 

In brief, the changes are typical, and the ovary has been converted into multiple 
cystic spaces lined by granulosa cells and containing lai-gc amounts of follicular 
fluid. The potency of this substance in production of proliferative changes has 
been demonstrated by Frank and Allen and Hoisy. The continued and prolonged 
stimulation from the follicle is the necessary factor converting a temporary or 
functional hj"pertrophy of the endometrium to a pathologic of permanent hyper- 
plasia. 


MECHANISM OF BLEEDING 

Physiologically menstruation begins with involution of the corpus 
luteuni, and it has been believed that the function of the corpus is the 
inhibition of menstruation. Halban and Kohler's^® experiments in 
humans, causing the onset of bleeding within two to four days after 
cautery destruction of the corpus luteum, support this viewpoint. 
Seitz and Wint/d® have shown similar effects upon ovaries exposed to 
radium, in which ripening follicles and young corpora lutea were 
damaged. Only when the corpus was at the height of eflSorescence, 
liowever, did bleeding follow, and the effect was essentially desquama- 
tion of a pregravid endometrium following involution of tlie corpus. 
If ovarian imthology iu endometrial hyperplasia excludes formation 
of the corpus luteum, as believed by Meyer, Schroeder and Seitz, 
uterine bleeding cannot be directly inaugui’ated by the ovar3^ 

The clinical symptom of bleeding, however, is accounted for by the vasculai' 
changes in the hyperplastic endometrium. Adler,!* E. Meyer and E. Schroedcri® 
liavo found thrombosis in the endometrial capillaries. The adjacent mucosa be- 
comes necrotic and during the separation of the slough and resulting ulcer forma- 
tion, bleeding proceeds from the site of demarcation. In the twenty-six cases 
reviewed, these thrombotic changes were found only on two occasions in the 
curettings examined and hence cannot be considered as the predominant mechanism. 
Seitz^o notes and emphasizes the dilatation and elongation of the endometrial 
capillaries, so prominent a finding in these series. The engorgement is a patli- 
ologic accentuation of changes noted by Mauthnersi in the capillaries of a pre- 
menstrual mucosa. In this phase the tenninal capillaries which run vertically 
through the mucosa, to aberrate next to the glands, are constricted, while the 
connecting loops parallel to the surface are ivide and tortuous. In the post- 
menstrual phase, the vertical branches are dilated and the horizontal branches 
narrow. The persisting hyperplastic endometrium of essential bleeding may be con- 
sidered the pathologic analogue of the hypertrophic premenstrual mucosa. It is 
reasonable, therefore, to And the capillaries engorged near the surface, as is so well 
demonstrated in the microphotographs. According to Seitz these rupture readilj’’ fol- 
lowing mechanical insult. This is concomitant with many active body movements 
and changes of intraabdominal pressure, as coughing, .sneezing, vomiting, etc. 
Severity of bleeding will depend upon the size and number of the vessels affected. 
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In sixteen of the curettings examined focal intei'stitial iiemorrliage was in-esent. 
In ten, this was marked and formed a compact zone beneath an atrophic 
and compressed surface epithelium, as shown in microphotograph. Separation of 
the necrotic area of surface epithelium and stroma reopens the congested vessels 
and permits free bleeding into tlie uterine ca\nty. 

CONCLUSIONS 

1. Puberty Iiemorrliage is a definite clinical entity presenting as a 
monorrhagia or metrorrhagia in the absence of inflammation, neoplasia 
or the pregnant state. 

2. The soft patulous cervix is pathognomonic ; the body may or not 
be enlarged. 

3. Symptoms recur after curettage but are always controlled bj"^ 
radium. 

4. Cui’ettings are abundant, thickened and frequently poljqioid. 
This is the result of a diffuse glandular, stromal and vascular hyper- 
plasia. 

5. Persistence of solitary ripening follicles or simultaneous matura- 
tion of multiple follicles accentuates a physiologic endometrial hyper- 
plasia into a pathologic type. These changes have been experimen- 
tally reproduced bj^ Prank and others in laboratoiy animals. 

6. Corpus luteum formation is absent. 

7. The uterus is the direct seat of bleeding. It results from throm- 
bosis of the endometrial vessels and ensuing necrobiosis; and from 
actual mechanical rupture of engorged capillaries. 

8. The factors inaugui-ating persi.sting, follicular cysts in the ovary 
with its concomitant endometrial hyperplasia, remain a subject for 
I'uture study. 

In closing I extend thanks to Drs. James Ewing, E. S. E’Esperanco 
and Archibald ]\Iurray for their many suggestions in tlie preparation 
of this paper, also to J. Dunn for his photogi’aphs. 
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THE NORMAL AND PATHOLOGIC PHYSIOLOGY OP 

PREGNANCY'^' 

By Hugo Ehrenfest, M.D., P.A.C.S., St. Louis, Mo. 

R eproduction represents the maximum of physiologic function 
of woman and, therefore, necessarily calls for the maximum of 
functional activity of all maternal tissues and organs. I say of "all 
organs,” firstly, because today we accept as evident truth that all 
organs functionate as a harmonious unit under the controlling influ- 
ence of a superimposed regulatorj^ mechanism, and secondly, because 
during loregnancj^ all maternal organ function in the last analysis 
seemingly accrues to the benefit of the fetus in utero. 

Prom this broader viewpoint it can easily be seen how likely con- 
fusion and error will result, and probably have resulted, from a 
method of study of the physiology and pathology of pregnancy which 
heretofore, in a rather onesided manner, was mostly directed towards 
investigating the behavior of but one organ (kidney, liver, thyroid, 
etc.), or ascertaining the changes in one organ system (vegetative 
nervous, endocrine, circulatory, etc.), or which tried to discover the 
one likely pathogenic factor (cytotoxin, foreign jirotein, placental 
ferment, or end-products of fetal metabolism). 

A definite failure with merely anatomic-histologic investigations 
necessarily created keener intere.st in the studj^ of functional devia- 
lions. Again in this respect, failure with te.sting organ function solely 
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by means o£ cliemic analysis of excretions has led to the development 
of newer methods which endeavor to gauge organ function more 
reliably by the chemic study of the retained body fluids. Sucli chemic 
analytic investigations today make use of all the latest advances in 
biochemistry and the physico-ehemistiy of colloids. Writers begin 
to speak of the molecular biology of pregnancy (Schaded Seitz"). 
Thus, e.g., the interesting fact has been revealed that during normal 
pregnane}^ the definite and alwaj^s constant proportional relations of 
sodium, potassium, and calcium contents and Avith it the ion concen- 
tration of the blood are altered. This, indeed, is an important dis- 
covery since it proims that pregnancy actually results in a constitu- 
tional change but — in contra.st with changes of this kind outside’ of 
pregnancy — ivithout disturbing a state of perfect health. This fact 
in itself eomdncingly demonstrates that howeA^er profound such 
alterations in the chemic constitution, morphologic condition, or func- 
tional acthuty of certain body fluids, tissues and organs are, the equi- 
librium in general still is maintained — of course, only through propi- 
tious modification in the Avork of that superimposed regulatorj' 
mechanism AAdiich controls all indhudual organ function as Avell as 
harmonious organ interaction. 

An appropriate conception of the physiology of pregnancy then is 
not directly dependent upon accurate information concerning mor- 
phologic, chemic, or functional alterations observed during normal 
pregnancy in this or that of the maternal organs but rather on the 
understanding of the underlying causes and of the presumably ra- 
tional purpose of all these alterations. 

RELATIONS OF THE PHYSIOLOGY OF PREGNANCY TO THE PHYSIOLOGY 

OF AIENSTRUATION 

Of the man}’’ general changes, commonly, if not regularly, seen in 
normal pregnant Avomen, often at the A'cry beginning of gestation, I 
shall fir.st mention one grou]) for Avhicli, in my belief, Ave must recog- 
nize cyclic OALTrian activity as the one common underlying cause. 

Blood Pressure . — While Ave cannot speak of a physiologic rise of 
blood pressure during pregnancy, a striking Auiriability Avith occa- 
sional marked temporary rise is a practically constant .symptom. 
Even persistent hypertonia can occasionally be obserA’ed in the ab- 
sence of any of its knoAvn causes (Ilues.sy,"‘ Kehrer^). In A'icAv of the 
physiologically increased Avork of the heart, expressed in an increase 
of both the contraction volume and blood output per minute (Frey,'^ 
Weiss") and in a greater amplitude of the pulse pressure (Siemens 
and Goldsborough'), the maintenance of the blood pressure, approx- 
imately at a normal level, is determined by changes in the tonus of 
the capillaries. Therefore, a more or less ])hysiologic rise might be 
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caused by the common angiospastic states of the capillaries (Hinsel- 
mann®), due to alterations in the entire vegetative nervous system 
and especially the vasomotor system during pregnancy. 

Basal Metaholism. — ^An increase of the basal metabolic rate is a 
characteristic phenomenon of pregnancy (Baer,® Cornell,^® Harding, 
Haselhorst and Plant, Huessy,® Klaften,^® Knipping,^"^ Root and 
Root,^® Rowe, Alcott and Mortimer,^® Sandiford and Wheeler^'^). This 
increase often manifests itself in a slight rise of temperature and in 
faster respiration (Huessy). 

Caihohydrate Metaholisni. — The reduction during pregnancy of the 
ability to assimilate carbohydrates and even starch, when taken in large 
doses — ^manifested in a glycosuria — is now well known (Ehrenfest^®). 
This phenomenon evidences itself so early in pregnancy that various 
diagnostic tests of pregnancy have been based on this apparent sugar 
intolerance. The dependence of this metabolic alteration upon ova- 
rian function is finnlj^ established (Kuestner^^^). 

Protein Metaholism. — Definite deviations from normal have been 
ascertained in the protein metabolism of iDi-egnant women. Protein 
disintegration in tlie earlier stages of gestation is characterized by a 
reduction in the excretion of urea Avitli a relatively high ammonia 
elimination in proportion to the total nitrogen. Also the amino-acids 
and polj^peptides in the urine are increased (Falk, He, sky, and Zange- 
meister, quoted by Huessy). HoAvever, late in pregnane}’-, with the 
same nitrogen intake, less nitrogen and less urea are excreted on 
account of nitrogen retention (Hoffstroem, Slemons, Zuntz). 

Thyroid. — ^Enlargement of the thyroid early in pregnancy, associ- 
ated with increased thyroid function, is today a generally admitted 
fact. 

Vegetative Nervous System. — There exists general agreement that 
during pregnancy the entire nervous system is in a state of increased 
irritability. In regard to alterations of the vegetative nervous sys- 
tem, Avriters disagree as to Avhether these changes express themselves 
more in the form of a vagotonia or a sympathicotonia (Louros^®), but 
no doubt is left concerning the fact that such changes occur. They 
are necessai’y for a required change in blood distribution (Huessy) 
and are evident in the existing modification of metabolism (Seitz®®), 
of endocrine function or of the secretory activity of many organs. 
Careful pharmacodynamic tests shoAV, hoAvever, that it is unjustifiable 
to ascribe CA’^ery mysterious or puzzling phenomenon of pregnancy 
simply to a Amgotonia or a sympathicotonia (Peyser®^). 

Bespiration. — ^The respiratory rate as a rule rises early in preg- 
nancy and therefore this change cannot be due to a decrease in the 
Autal capacity of the lungs, obA’^iously so, because CA'cn late in preg- 
nancy a change in the configuration of the thorax usually brings full 
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compensation for tlie elevation and restriction in the respirator}’’ 
movements of the diaphragm (Kehrer'*). 

Blood . — Of the many and marked alterations in the blood of preg- 
nant women I will mention in this connection only the following: 
Often a leucocytosis is encountered (Heyn,-- Huess}^ Kehrer) and 
changes noticed in the erjdhroeytes which indicate an hyperactivity 
of the hematopoietic system (-Umber). A lowering of the- carbon 
dioxide combining power has been almost universally recorded (Kil- 
lian and Sherwin,-'* Marraek and Boone, Wesselow and Wyatt-®). 
The fixed acidity of the blood is phj^siologically increased during 
]iregnaney (Hasselbach and Gammeltoft, Rowe, Banks and Alcott,^^- 
Wieser,-'”' AVilliamson-’’). However, it is important to realize that the 
characteristic tendency of pregnant women to acetonuria, especially 
in the presence of vomiting or with a reduction of the carbohydrate 
intake (Harding and Duncan), represents quite a different type of 
acidosis, though the one might be superimposed on tlie other or be 
even related to it (Cook-®). The concentration of the acetone body 
contents of the blood is normally increased in pregnancy, maz’kedly 
so in almost all types of so-called toxicosis (Bokelmaun and Bock""). 
This disturbance of the acid base equilibrium possibly plays an im- 
portant role in sudden shock or even death after obstetric operations 
(Williamson-0. The recovery of such patients tinder appropriate 
treatment, when the combining power has dropped -Nvithin or even 
below the so-called fatal zone, only demonstrates the remarkable 
effectiveness, also during pregnancy, of that automatic mechanism 
which controls the ion concentration of the blood. 

The common occurrence of acetonuria probably is due to an inabil- 
ity to burn up all fat and, therefore, as in the diabetic patient, mani- 
fests itself promptly after reduction of the carbohydrate intake. This 
striking disorder of metabolism appears so early that it has been 
made the basis for a diagno.stic test, useful within a week after non- 
a]ipearance of the expected menstruation (Pritzi and Lichtmann""). 

All investigators concur in the fact that during pregnancy a hydre- 
mia exists (Harding^^), starting probably with the onset of pregnancy 
and certainly being well marked ah-eady in the third month (Plass 
and Bogert"*). 

The biochemic and functional alterations which I haA’’e so far men- 
lioned are so commonly observed in pregnant women that rather 
generally they are thought to represent typical and characteristic 
changes caused by pregnancy itself. I believe that this view is unten- 
able because they all, as I will presently show, have been found to be 
equally as common and typical in the premenstrual state. 

Considering only extragenital phenomena which in normal healthy 
women are observed during the Avcek preceding the menstrual floAv, 
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I can mention the following: A rise in blood pressure (Amos"’-’), 
often a slight rise in temperature and pulse rate (Hafkesbring and 
Collett,"" Cullis, Oppenheimer and Ross-Johnson"‘), and increased 
metabolic rate (Labhardt and Huessy,"" Lanz,!"" Snell, Ford and 
Rowntree,"'' AVakeham"'), an alteration in the carbohydrate metabol- 
ism expressing itself in lowered sugar tolerance (lieilig,"" Kuestner,"® 
Umber,^° and others), and increase of size and funetion of the thju’oid 
gland (A¥eidemann), certain disorders of the vegetative nervous sys- 
tem manifesting themselves chiefly in the form of a vagotonia 
(Franke^^), the latter expressing itself also in abnormal behavior of 
the gastrointestinal • tract when studied roentgenologically after a 
barium meal (Ludlum and McDonald Ellis'*"). Periodic changes witli 
menstruation in the sensibility of the secretoiy and vasomotor nerves 
liaA^'e been ascertained by pharmacodynamic investigations of the 
vegetative system (Dahlmann'*"). Monthly variations in cardiovas- 
cular activity and respiratorj’- rate have been recorded (Aloore and 
Cooper^^). Circulatory and structural alterations of the capillaries 
are not limited to the capillaries of the endometrium, as is proved, 
e.g., by reports of ecehymoses on both thighs (Hirschberg^®) or of 
bloody secretion from both mammillae recurring regularly with each 
menstruation (Zadik”"). AA^e can speak today of characteristic altera- 
tions of the physicochemic constitution of the blood in relation to 
menstruation, pertaining to the number of erythrocytes (Gumprich) 
and leucocytes (Dirks, Hofstetter””), to carbon dioxide combining 
power (Kuestner), disturbance in the acid base balance (AVeismann- 
Netter'*”), its Avater and salt contents (ITeilig'*’) and even to its cal- 
cium concentration (Malamud^®). During tlie seven days preceding 
menstruation, exactly as in early pregnancy, there exists a marked 
rise of the urinary ammonia coefficient, due to a rise of the total out- 
put of ammonia rather than to a decrease in the total output of 
urinary nitrogen (Bond'*"). Alensti’uation apparently increases the 
permeability of tlie meninges (Heilig and Hoff""), and this same 
change has been found in pregnant Avomen (Benda"*), a condition 
AAdiich might account for mental distiu’bances noticed at times in 
menstruating as aa^cII as in pregnant Avomen. IMost significant in its 
possible bearing on the complex and .still little under.stood problem of 
toxemia of pregnancy, in my opinion, is the fact that a heretofore 
merely superstitious belief of the laity in menstrual toxins noAA”' has 
been placed on a firm scientific basis (Schick,"" Maeht and Lubiir’"), 
though it is possible that their eA'ident inhibitoiy effect on yeast fer- 
mentation not necessarily proA'CS the existence of a specific meno- 
toxin since this effect might be due only to an excessiA'c secretion 
dui’ing menstruation of such sub.stanccs as cholin or creatinine 
(Polano and Dieti"'). Of great interest in this connection must also 
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prove tlie observation that premeiistrually tlie blood exhibits a 
marked increase of proteolytic ferments and that, therefore, at that 
time the blood often gives a weakly positive Abderhalden reaction 
(Kjaergaard"’'’). 

That such manifold and profound chemic and functional changes 
occur with menstruation should not be surprising. We look upon 
them today as essential and characteristic features of the physiology 
of menstruation. We admit as establislied fact that this cyclic wave 
during a woman’s menstrual life, first suggested by Jacoby, of New 
York, in 1876, and two years later strongly supported by Goodman, 
of Louisville, actually exists. We know that these Avaves are the 
general manifestations of cyclic changes in ovarian activity, that each 
Avave rapidl.A’’ apiiroaches its peak during the premenstrual Aveek, then 
abruptlj’ drops and remains at its loAvest leA'^el in the intermenstruum. 

This similarity, if not identity, of in-emenstrnal systemic changes 
Avith those so far quoted as typiealty obserA^ed usually earlj’' in preg- 
nancy, is striking and suggestwe but as a matter of fact it is only 
something that Ave should expect as natural. All changes occurring 
regularly Avith the discharge of an OAUim from a matured graafian fol- 
licle necessarily are entirelj^ independent from the fact Avhether this 
discharged OAmm later is fertilized or not. These changes, therefore, 
must be in evidence AAdien fertilization has taken place and the fertil- 
ized ovum has reached the uterine caAdty. 

We thus conclude, first, that systemic changes noticeable at the 
beginning of pregnancy and identical Avith those of the premenstrual 
state are not caused by pregnancy itself but are dependent upon a 
certain phase of the ovulation proce.ss and are produced by ovarian 
hormones, and secondly, that, in accordance Avith our present AueAvs 
coneeruiiig menstruation, general systemic changes exactly like those 
in the uterus and breasts express the monthly preparation for im- 
pregnation. 

CHANGES DUE TO ADAPTATION TO FETAL EEQUIREAIENTS 

Unlike the corpus luteum of menstruation, hoAvever, that of preg- 
nancy persists. Its liormonic influence during the progress of preg- 
nancy is supported and finally continued by placental hormones 
AA’hich have been found chemically and physiologically identical Avith 
those of the corpus luteum (Ilerman, 0. Frankl,''® R. T. Frank). 
Tlierefore, Avith the onset of pregnancy, i.c., AAuth the realization of 
the merely anticipated implantation of a fertilized OAuim, the premen- 
strual changes of uterus, breasts, and almost all other organs AAdll 
persist, but necessarily in an intensified or otherAAUse modified form. 
We might say tliat systemic changes, in the premenstrual state ex- 
pressing solely certain qnalifaiive requirements of pregnancy, later 
adapt tbeinseh'es to actual quanfiiativc needs. 
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A gradual, more or less complete, adaptation of certain biologic 
premenstrual changes to quantitative needs arising in the course of 
pregnancy can be easily demonstrated by a few examples. 

The hydremia of pregnancy seemingly exists at the very beginning 
of pregnancy (Plass and Bogert-^*). It thus cannot be the result of 
disturbed renal function as often is claimed. More reasonably it can 
be looked upon as preparation for, and adaptation to, fetal needs, since 
within a comioaratively .short time his dry substance contents are 
lowered from 9.5 to 75 per cent (Wieser^®). As another reserve supply 
for water needs created by pregnanc 5 ’’ can be regarded the commonly 
present edema of pregnant women. Also very marked edema is seen 
in the absence of any renal disturbance (Eckelt, Vollhard). As a 
matter of fact all connective tissue, not only the .subcutaneous, con- 
tains more fluid and to this is due the characteristic and advantageous 
softening of such structures as vagina or pelvic ligaments (Kehrer^). 
This characteristic readiness for the formation of hydropic conditions 
during pregnancy is generally acknowledged and expressed by dif- 
ferent writers in .such terms as “latent tissue hydrops” (H. Strauss), 
“preedema” (Widal), or “edema pi'opa redness — OedemhereitscJiaft” 
(Zangemeister). 

The basal metabolic rate rises with the progress of pregnancy until 
it amounts, near term, on an average to above 16 per cent (Klaften^®). 
Marked rise occurs both in the total twenty-four hour calories and in 
the calories per unit of weight during the later months of pregnancy 
(Root and Root'-'’), The total heat production late in gestation 
amounts finally to 25 per cent increase of total calories for each hour 
as compared with conditions ascertained before impregnation in the 
same individual. The energy production of unit mass of the mother’s 
protoplasmatic tissue remains practically unchanged throughout the 
course of pregnancy, and the increase in the total heat production 
thus in the main is due to the increasing mass of fetal protopla.smatic 
tissues (Sandiford and Wheeler"). This readily explains why the 
actual increase of the metabolic i-ate is disproportionate and com- 
paratively too high in comparison to the mother’s weight increase. 
The fast growing fetus obviomsly has a higher metabolic rate than 
the mother. A total weight increase of the pregnant mother, amount- 
ing up to six weeks before term to only 14 per cent, is found associ- 
ated with a 23 per cent rise in the metabolic rate (Root and Root'"). 

To provide the required 35 to 40 additional calories per kilogi-am 
bodyweight (Magnus-LevjO) all.metaboli.sm has to be speeded up, and 
e.specially that of the carbohydrates, which represent bj^ far the 
largest part of the total food intake. This .speeding up of sugar 
assimilation accounts for the common g]yco.sin’ia after the intake oi 
large amounts of sugar as re.sult of a protective lowering of the renal 
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tliresliold for sugar to prevent a liyperglycemia (Ehrenfest^*). This 
phenomenon might be emphasized as a good example showing how a 
physiologic change of the premenstrual state as the result of its 
adaptation to quantitative needs of the fetus at least temporarily 
wUl give rise to a symptom which in eveiy nonpregnant individual is 
indicative of a truly pathologic condition. The effort at adaptation, 
here like in other and especially in pathologic-physiologic conditions, 
actually results in a surplus of function. 

On the other hand we find that such an evident effort at adaptation 
to increased demands, at least temporaril 3 >- miglit prove insufficient, as 
often can be observed in relation to the calcium mefaholism during 
pregnancy. 

An initial typical increase of the calcium concentration of the blood 
is almost invariablj’’ followed late in pregnancj’^ b.v a marked de- 
crease (Krebs and Briggs,'^® Plass and Bogert,^® and others). It is a 
well-lcnown fact that in a normal, health}' individual tlie Na, Ka, Ca 
relations of the blood are fairlj’ accurate!}' maintained in the propor- 
tions of 100 ; 2 : 2, but during pregnancy a .shift occurs in favor 
of calcium (Seitz,“° Schade^). The calcium needs of the fetus are 
known. The quantity daily retained by liini amounts to more than 
600 mg. (Widdowis®^). But a surplus of calcium is also deposited in 
the form of osteophytes, chiefly on the inner surface of the mother’s 
cranium, or on the maternal surface of the placenta. We, therefore, 
can understand why at the moment of delivery the maternal blood 
always shows a markedly lower calcium concentration than the fetal 
blood (Hellmiffh®-). 

If the calcium intake with the food is inadequate, or, as it is more 
likely, if parathyroid function is inadequate, a negative calcium bal- 
ance Avill result. Recently much clinical and experimental evidence 
has been furnished to prove that there exist very intimate con- 
nections betAveen the potassium and calcium concentration of the 
blood and various clinical pathologic conditions, e.specially derange- 
ments in the function of nervous and endocrine systems (. Seitz, - 
Zondek*’®). It has been ascertained that the Chvostek facialis phe- 
nomenon, AA'hich in its marked form is accepted as a characteristic 
sign of tetany, to a slight degree can be elicited in about 75 per ceni 
of all pregnant Avomen (Kehrer). IntraA'enous injection of calcium 
stops in pregnant Avomen typical attacks of true tetauy (Kehrer). 
Calcium deficiency, rather than cheraic changes in saliva, is today 
generally looked upon as the main cause for the frequent destruction 
of teeth by caries during pregnancy. All these facts .support the 
A'icAv that during gestation the calcium metabolism, though evidently 
speeded up. at times still remains quantitatiA'ely insufficient for actual 
needs. 
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A similar occurrence is occasionally observed in the Uood changes 
during pregnancy. An increase in juvenile types of erythrocytes and 
marked polymorphism (Zanfragoni, Soli, Yaraldo and othei's quoted 
by Huessy), morphologic changes in the bone marrow, an increase in 
the size of the spleen (Berger), and other findings clearly express 
hyperactivity on the part of the entire hematopoietic system. A fall 
in hemoglobin, often noticed in early pregnancy, later as a rule dis- 
appears. At term the total blood volume is increased approximately 
by 15 per cent (Gueissaz and Wanner®^), amounting to between 300 
and 450 grams (Kaboth”’’'). But during pregnancy hemolysis con- 
tinues to a certain extent (pigmentation, iron needs of the fetus). 
A pathologic degree of red cell destruction, at times observed, has 
been ascribed more generally to toxic factors (Aubertin,”® Oettingen,®“ 
Schneider®^), or more specifically to an exaggerated hemolysis (Row- 
land®®) due to insufficient development of antihemolytic bodies in the 
blood (Hofbauer®®) or deficient cholesterol concentration (Benda'®). 
Thus in some pregnant women a condition develops which resembles a 
pernicious anemia though it is not identical with this disease. 

These few examples, to which others easily could be added, will 
suffice to demonstrate that certain biologic changes, observable dur- 
ing the premenstrual state, iiersist during pregnancy in a form whieb 
expresses their more or less perfect adjustment to definite fetal 
requirements. 

Other adaptive changes are necessitated in the course of preg- 
nancy b}^ the passage of various substances from mother to fetus. 
In the main they consist in end-products of fetal metabolism thus 
imposing upon the mother the duty of their elimination or chemie 
destruction. The entrance of such chemically active substances, which 
act on the mother in some form of stimulation, now is an established 
fact. Only in this manner can be explained observations made, e.g., 
on the pyopagic Blazek sisters (Schauta) or in many experiments with 
artificial parabiosis by joining two female animals and controlling the 
effect of impregnation of the one on the other. The nonpregnant ani- 
mal develops in genitalia and breasts as well as in hypophysis, ad- 
renals or thyroid all those structural changes which are characteristic 
for pregnancy (Matsuyama,”^^ Nissen,’’" Schmidt’’®). The assumption 
that an important role is playmd in the physiology and pathology of 
pregnancy by placental ferments (Hofbauer®®) is based on strong evi- 
dence. The entrance of fetal hormons into the maternal organism can- 
not be any longer doubted since by newer tests it now is possible to 
ascertain the male sex of the fetus in utero by the presence of 
testicular hormonie substances in the maternal blood (Luettge and 
Mertz,"'* Sellheim,’’® Streck^^^). 

Introduction of such substance.s, outside of carbon dioxide and 
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other waste products of fetal metabolism, necessarily will cause re- 
active changes in the mother. Many writers insist of late that, e.g., 
blood changes in pregnant women do not express a merely negative de- 
fense reaction but represent a definitely positive factor, that they mani- 
fest the accomplished adaptation to profound biochemic alterations and 
indicate the reestablishment of a temiiorarily disturbed equilibrium 
(Abderhalden, Guggenheimer, Sellheim’^®). This might be so, but 
unfortunately neither the older nor this newer definition and inter- 
pretation of such changes brings us nearer to the solution of that one 
most important problem in the ph3^siology of pregnancy: Which one 
of these many biologic changes is due to the influence of this or that 
substance knoum to pass from fetus to mother? It seems obvious 
that we shall not be able to make any claim to a satisfactory under- 
standing of the phj'^siology of pregnancy as long as the answer to 
this particular question has not been supplied. 

Therefore, we can only surmise in a general way that certain other 
biologic changes during pregnancjq not so far mentioned here, rep- 
I'esent reactions or adaptation to stimuli coming from fetus or pla- 
centa. 

There is a physiologic increase of the fibrinogen contents (Dienst, 
Kroesing,"^® Mueller,^’’ Oettingen,^® Wesselow and Wyatt®'^) and of 
the cholesterol concentration of the blood (Albrecht and Weltmann. 
Aschoff and Bucmaster, Kuerten,®® Neumann and Herrmann®^) • 
Either of these conditions has been thought to explain another char- 
acteristic phenomenon of pregnancy, namely an increased speed of 
erythrocyte sedimentation, confirmed by all investigators (Baer and 
Reis,®^ Linzemeier,®® Woehlisch and Bohnen®^). That these same 
changes, probablj'^ in some way connected with altered liver func- 
tion, are also noticed in inflammatory processes is not surprising 
because they actually express only greatly accelerated metabolism 
which prevails in pregnancy as Avell as in inflammations. These 
last mentioned blood changes can serve as a good example of the 
direct association and mutual dependence on each other of a number 
of biochemic changes typically observed in pregnancy. 

In a similar manner Ave can trace another series of phenomena, 
commonly noticed in pregnant women, as caused by the anomalous 
belumor of the A'^asomotor .system AA’hieh in turn is so closely related 
to changes of endocrine function and of the physicocliemic condition 
of the blood (Seitz,®® Zondek®®). Angiospastic states in capillaries 
interfere Avith the floAV of the blood through them, and secondarily 
(his fact plays an important role in the knoAATi instability of the 
blood pressure and probably also in histologic-anatomic changes of 
parencliyinatons organs (Hinselraann®®). 

If Ave, AA’ith Aschner, define the term "constitution” as implying 
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not alone tlie total of hereditary endowment of an individual 
(Mathes) but as including as well all the changes later brought 
about by external influences, we can state that pregnancj’^ causes in 
umraan a profound constitutional change. Since the pregnancy re- 
actions ill general imply an increase of the functional ability of the 
various organs, they are as a whole advantageous. Since many of 
these changes are permanent, the woman starts at her second preg- 
nancy in a certain sense as another, biologically better equipped, in- 
dividual, a fact fully supported by clinical experience. 

FUNCTIONAL CHANGES CAUSED BY ALTERED TOPICAL RELATIONS OF 

ABDOMINAL ORGANS 

Elevation of the diaphragm and interference with its respiratory 
movements late in pregnancy does not in itself imiiede gas exchange. 
Changes in the configuration of the thorax preserve the normal vital 
capacity of the lungs, of course, granted that the woman’s thorax is 
not distorted by a congenital or acquired deformity. 

Through elevation of the diaphragm the heart becomes dislocated, 
the apex finally being pushed two cm. to the left. The degree of this 
torsion is determined by the type both of the thorax and of the 
heart. In the tjqie of heart, which is described by J. Bauer as 
arthritic, the displacement leads to a practically liorizontal position 
of the heart. This tuiming causes a twisting particularly of the 
pulmonaris and this accounts for the physiologic systolic murmur 
commonly lieard in the left second interspace, especially with patient 
sitting or standing up, when the dislocated heart also is pressed 
against the sternum. 

Enlargement both of the total volume of blood and the area of its 
distribution calls during pregnancy for augmented Avork on the part 
of the heart. The mass of the heax’t becomes lieaAuer, but since this 
increase, as pointed out by Jaschke, is onlj’’ proportionate to the 
increase in bodj^ weight, it cannot be properly termed an hyper- 
trophy. Electrocardiographic studies also seem to exclude an actual 
hypertrophy hut indicate enlarged function by the fact that all the 
waves of all the leads in all postures are of a greater amplitude 
(Smith®®). The heart takes care of the extra load by a faster rate of 
contractions, and by increase of the blood A'olume expelled Avith each 
coiitraetion or AAUthin a minute (Frey,®' Weiss®). It might be em- 
phasized in this connection that recent studies on dogs haA^e shoAim 
increase of cardiac output not only during pregnancy but also, though 
to slighter degree, during the e.strus cycle (Stander, Duncan and 
Sisser®®). EA'en hearts frankly diseased will often bear up remark- 
ably Avell, since the ability for adequate adaptation to increased needs 
is solely dependent on the condition of the myocardium (Herrick,®® 
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MacKeuzie,'-’*' Prassulides'-'^). The break iu eompensation dui’ing preg- 
nancy, as a rule, is brought about bj' extracardiac factors, most often 
by renal comjilications or infections. Overstrain in athletically in- 
clined women during pregnancy may produce a relative cardiac in- 
sufficiency closely bordering on the pathologic (Dalj’ and Strouse'-’’). 

Venectasies are the result of mechanical factors combined with a 
constitutional deficiency. Pressure exerted by the pregnant uterus 
interferes with the return flow of the blood to such an extent that 
by a change from the horizontal to the vertical posture the amount of 
blood contained in the lower half of the body is almost doubled 
(Fick'’^). While in nongravid women the venous iiressure in arms and 
legs is the same, even early in preghanej’^ the venous pressure in the 
lower extremities ahva3’s is found higher than that in the ulnar veins 
(Runge®^). The formation of venectasies through interference with 
the blood flow is directlj’’ dependent upon anomalies of the elastic 
tissue noticeable all through the body (Fischer’’^). 

Pressure of the pregnant uterus against the ureter certainly plays 
onlj’’ a minor role in the origin of the so-called pj^elitis of pregnanejL 
Easy and effective drainage of the kidnej^ in man^’- instances is pre- 
vented by fairlj’’ common congenital ureteral strictures or due to 
kinks resulting from redundancj’ and folding of otherwise normal 
ureters (EisendratlF®). Vaiying degrees of dilatation in the upper 
urinary tract occur iu up to 80 per cent of normal pregnant women 
(Joll}'^, Kretschmer and Heaue}',”' Strassmann”®). This dilatation veiy 
likely often is not caused bj’’ anj' stricture or compression, but like 
atonic constipation in pregnant women is onlj' the expression of dis- 
turbed function of the s^mipathetic nervous s.vstem (StoeckeP®). 
Pediatricians have found pj’elitis to be a common disease of earlj^ 
childhood, and also among, children the right ureter is the one most 
often affected. Pregnanej^ itself perhaps onl.v veiy rarel.v represents 
the actual cause for a p3mlitis but frequentl3^ acts as a predisposing 
factor, merel3" lightening up a preexistmg condition (Kermauner,^"'’ 
Stoeekel,”® Williams^®^). This view is strongl5’’ supported by tlie fact 
that a p3mlitis often is observed to contuiue long after deliveiy, i.e., 
long after the assumed harmful compression of the ureter certainh’ 
lias ceased (Rosinsk3'^°-). 

OTHER ADAPTIVE CHANGES 

Adaptation to the needs of the growing fetus is accomplished not 
solel3* b3’- morphologic, ehemic or functional changes of the mother. 

The fetus is not a parasite in the common meaning of this term. 
He abstracts automaticalli* from the maternal blood all the material 
he requires, and oceasionalfv even to a degree not aiw longer com- 
patible with the mother’s health, but at the same time he alwa3*s 
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acts also as a forceful stimulus on tlie mother. Under normal condi- 
tions during pregnancy her desire for food increases markedly. In a 
recent meeting of physiologists in Vienna (1925) the obvious differ- 
ence between hunger and appetite was thoroughly discussed. It 
seems that while hunger like thirst in general simply implies the 
existing need for the intake of nourishment, appetite more specifically 
expresses the desire for special food substances. It is reasonable to 
expect that a careful analysis of the so-called longings of the preg- 
nant woman will throw additional light on this particular problem 
of appetite. Frequently such longings precisely express a specific 
need of fetus or mother. In the light of facts mentioned in foregoing 
pages we might appreciate the rationality of the occasional craving 
for chalk, for sweets, acids or alkalis. In regard to the very common 
craving for acids I might emphasize that, in contrast to prevailing 
opinion, in the overwhelming majority of eases during pregnancy the 
gastric secretions show a state of subnormal acidity while hyper 
chlorhydria actually is rare (Kehrer,^ Krahmer-Petersen^®^). Of 
course, this does not preclude the possibility that at times such long- 
ings are truly perverted, or that the intake of specific food material 
is insufficient as the result of external conditions or of ignorance. 
There still remains a field for intelligent food supervision in prenatal 
care. 

Adaptation to fetal needs, however, is accomplished not only by 
greater food intake hut also by its better metaholization and by re 
striction of its utilization for the mother herself. This latter factor 
more recently has been studied by Russian physiologists (Reprieff^®^) 
Some of the chemical changes in body fluids indicate better metaboli- 
zation. The common desire of gi’avid women for inactivity, their long 
ing for rest and sleep may be but the expression of an automatic re- 
striction in the utilization of food for their personal needs. 

PATHOLOGIC PHYSIOLOGY OP PREGNANCY 

While admittedly tying within the boundaries of pliysiologic nor 
malcy some of these structural, chemical and functional changes inci- 
dent to pregnancy, as already pointed out, often are accompanied by 
clinical manifestations whicli in the nonpregnant individual always 
• — and even in the pregnant woman at times — are indicative of a truly 
pathologic condition. 

Not directly concerned in this paper with the relation of preg- 
nancy to the origin of disease, I shall consider here only those symp- 
toms in the pathophysiology of gestation which merely suggest dis- 
ease. iManj’- recent investigators have endeavored to establish the 
etiology of .such pathologic states and to discover the .specific cause 
for each of them. In view of our undeniable ignorance concerning 
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the specific physiologic reaction to a specific stimulus iu normal preg- 
nancy it seems surprising that most investigators make it their task 
to reveal the nature and degree of abnormal reactions both to normal 
physiologic and clearly pathologic stimuli, and that they have se- 
lected as the favorite field for their researches the so-called toxemias 
of pregnancy. 

That laborious studies along these lines so far have failed to yield 
conclusive results, in my opinion, is due to several causes. First of 
all, too exclusivelj’’ the growing ovum has been looked upon as the 
onlj’^ possible source of all the changes observed in a pregnant woman. 
Our present knowledge that a large group of phenomena of preg- 
nancy, including the presence of toxic substances and of proteolytic 
ferments in the blood, can also be observed during the premenstrual 
state, clearly forces us to include dysfunction of the ovaries as a 
possible other direct or indirect cause of disturbances which manifest 
themselves early in pregnancy, as is the rule with the so-called 
toxemias. And secondly, there actually does not exist agreement con- 
cerning the very term “toxemia.” To those authorities who at pres- 
ent differentiate specific types of toxicoses, we find strenuously op- 
posed others Ayho Avith equal justification regard toxemia as a sort 
of entity which expresses itself under a varietj’^ of clinical pictures. 
The term toxemia seeminglj^ has arisen from the AA'ide distribution of 
the various lesions found in these cases and from the fact that con- 
current structural changes are of a degenerative rather than of an 
inflammatoiT character (Wesselow and Wyatt"®). 

In this problem, in my opinion, not sufficient consideration is ac- 
corded to still another characteristic common to so-called toxemias. 
Their clinical manifestations disappear either during pregnancy or soon 
after its termination. Often it is this characteristic alone that enables 
us to recognize in the indmdual case a pathologic state as a toxicosis, 
and to differentiate it from a truly pathologic condition Avhich also 
may manifest itself first during pregnancy but Avill persist after the 
expulsion of the fetus. A supposedly harmless toxic nephropathy of 
pregnancj’’ in a considerable percentage of cases reveals itself a yeai' 
or more later as a true nephritis (Baiseli, Harris, Zangemeister, 
Zondek and Jakobovitz^°°). 

We might then AAuth more justification state that pathologic-physio- 
logic manifestations during pregnancy, and especiallj" those commonly 
but incorrectly ascribed to a toxic state of the blood, primarily ex- 
press only the inability of the maternal organism to adjust itself 
promptly or completely to the various exigencies imposed on it by 
pregnancy. Very often this deficiency of perfect adaptation is caused 
by a failure on the part of but one organ or organ system, and in this 
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manner we can plausibly account for the variety of clinical pictures. 
Organs prematurely arrested in tbeir postfetal development or slightly 
damaged by preceding disease may be unable to augment their func* 
tion to the required degree, especially during the first pregnancy. As 
the result of further structural change incident to pregnancy they 
may'- completely break down in function. 

Inadequate response to needs must not by any means give rise to 
the accumulation of toxic substances in tlie blood. The pituitary 
gland is an important member of the endocrine .system. With changed 
ovarian function ' during pregnancy’- it undergoes marked and well- 
known morphologic and functional changes. The pituitary exerts 
its influence on such widely^ differing processes as tis.sue growth, carbo- 
hy'-drate metabolism or water distribution in the bodyE An incon- 
gruous reaction of this gland during pregnancy- then miglit play a 
part in the causation of such pathologic signs as swelling of the face 
or hands, of glycosuria or the foraiation of edema, phenomena whicb 
under these conditions certainly’- would not be due to a toxemic state. 

Recent investigators seem to have established a direct connection 
between the general habitus of the woman or her nervous-emotional 
make-up to some of the pre.sumably toxemic disturbances of preg- 
nancyE TI. Strauss-"'^ speaks of a special disposition to albuminuria 
existing in women of an asthenic habitus. Draper^®" ascertains that 
larger, heavier built women of masculine ty’pe, who in general display 
the insignia of previously’- increased pituitar.y function, are prone to 
develop under the stimulus of pregnancy’- Jiy’pertension or nephritis, 
a fact which suggests that idiopathic hypertension and nephritis pos- 
sibly are but different expressions of the same disease. Various 
writers assert that the severe type of hy’-peremesis is met only in 
highly emotional women. Chemical studies, especially of early’- cases 
of hy’peremesis, manifest the signs rather of inanition than of a 
toxemia. This inanition is primarily caused by idiopathic and psycho- 
genic factors leading to anoi'exia, nausea and actual vomiting 
(Frey^°®). 

It will be superfluous to quote exa2nples or cite authorities for the 
assertion that a previously' damaged organ may- during pregnancy be 
further or permanently' impaired as the result of added structural 
changes or under the strain of greatly increased function. 

Evidences of inadequate adaptation in form of pathologic clinical 
symptoms are common within the first trimester. They' might persist 
up to the termination of gestation, but the usually' early restoration of 
the disturbed equilibrium, chiefly through the influence of that super- 
imposed mechanism which controls harmonious organ interaction, is 
one of the outstanding characteristics of the normal and pathologic 
phy’siolog.v of pregnancy'. 
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CONCLUSIONS 

During the week preceding the menstrual flow ovarian hormons 
initiate profound biologic changes not only in the genitalia but 
throughout the organism, which definitely manifest the consistent and 
propitious preparation of woman for impregnation. Thej’’ necessarily 
are in evidence at the moment of the implantation of a fertilized ovum. 
It, therefore, is unjustifiable to explain any of these biologic change.'^ 
as due to some foreign protein, cytoly’^sin or any other factor de- 
pendent upon the implantation process. They are due alone to ova- 
rian hormons. 

Changes, primarily the result of cyclic ovarian function, during 
pregnancy are modified, and others added as gestation progresses. 

The widespread and varying morphologic, chemical and functional 
alterations, which characterize the normal irhysiology of pregnancy, 
express the gradual adaptation to exigencies created pregnancy. 
These requirements consist chiefly in qualitative and quantitative 
needs of the fetus for building materials and energy, and for ade- 
quate disposal of end-products of fetal metabolism and of other cliem- 
ically active substances passing from fetus to mother. Later in preg- 
nancy adjustment is required to certain topic derangements within 
the abdominal cavity caused by the enlarging fetus and uterine tumor. 

In the constitutionally normal and healtliy woman this necessary 
adaptation will be fully achieved. She will continue during preg- 
nancy in a state of health. 

In the woman who is constitutionally’’ deficient, or in whom certain 
organs or organ s.vstems through premature arrest of postfetal de- 
velopment or through j)receding disease liave become unable to re 
spond with an increase of function to an increase of demands, adjust- 
ment is likely^ to be accomplished only’ slowly or imperfectly’. 
Inadequate adjustment manifests itself* in sy’inptoms and clinical 
findings which in the nonpregnant individual alwa.ys indicate a truly' 
pathologic condition. They’ constitute the pathologic-physiology’ of 
pregnancy’, best and most often expressed in clinical pictures com- 
monly’ described as the toxemias of pregnancy. 

Additional structural changes during pregnancy and the strain of 
greatly increased functional activity’ may' impair an already’ injured 
organ to such an extent that complete restitution later becomes im- 
possible. This transition of pathologic-physiologic changes into ac- 
tually’ pathologic conditions, this transgression over the always in- 
distinct borderline between merely’ temporary’ disturbance and' true 
disease, as a rule is gradual. Often the fact that this change actually 
has occurred cannot be established until some time after pregnancy’ 
has ended. 

Pregnant women, better and more conveniently than sick individ- 
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uals or animals in laboratory experiments, offer most favorable op- 
portunities for following step by step tlie development of structural 
and functional derangements in all tlie larger parenchymatous organs 
and especially the endocrine glands, and for observing in their in- 
cipience certain disturbances of general or special metabolisms. A 
clearer understanding of the specific stimuli and conditions which 
during pregnancy lead to all these marked alterations could not fail 
to enlighten us also concerning the primary causes of various dis- 
eases or concerning those specific conditions under which slight im- 
pairment of one kind or another is likety to develop into actual disease. 

The assumption seems justified that, with further • addition to our 
knowledge concerning the general biologic effect of cyclic ovarian 
activity, a careful analysis of the premenstrual reactions of the in- 
dividual woman might enable us to predict with some certainty how, 
at some later date, she is likely to adjust herself to the demands made 
by a pregnancy. 
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STERILITY ASSOCIATED WITH HABITUAL AMENORRHEA 
RELIEVED BY X-RAY THERAPY* 

By I. C. Rubin, M.D., E.A.C.S., New York, N. Y. 

(Associate Attending Gynecologist Mount Sinai Hospital) 

I 

AMENORRHEA associated with sterility is not uncommon. 1 have 
encountered it 74 times in a series of 1,450 consecutive cases of 
sterility. As a rule it renders the prognosis less favorable. Any 
measure which restores the menstrual function necessarily improves 
the prognosis, for the cause of the menstrual abnormality, otlier 
things being accounted for, maj'^ also be responsible for the sterility. 

Cases of spontaneous cure are occasionally encountered, and preg- 
nancy occurs when it is least expected. Three out of a total of 54 
cases of sterility associated with amenorrhea and oligomenorrhea 
came under my personal observation between December 4, 1923, and 
December 31, 1925. They serve as a basis of comparison with the 
incidence of pregnancy occurring during this same period of time in 
twelve similar eases that were .subjected to mild x-ray treatment. 
When pregnane}'" occurs spontaneously in these cases, the patient may 
regard herself in one of the phases of amenorrhea to wliich she has 
become habituated, and subjective .symptoms such as nausea or vomit- 
ing may not lead her to suspect the true condition. In such cases the 
last o"S'ulation following the last menstruation contributes tlie ovum 
which has become .successfully fertilized. 

The sterile patient complaining of amenorrhea must necessarily be 
less susceptible to conception than one whose menses are in all re- 
spects regular. For example, a woman who has a menstrual pei*iod 
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twice a year lias only one-sixtli the normal number of ova available 
for impregnation. The presence or absence of the menstrual phe- 
nomenon is from all the evidence so far obtained, and until some 
other reliable method be developed, a fair indication of tlie functional 
activity of the ovaries. It is obvious that by increasing the number 
of a patient’s menstrual periods, or better, the corresponding number 
of ovulations, that we shall improve proportionately her clianees for 
impregnation. 

Many measures have been tried from time to time to regulate the 
menses Avith varying results, too often based upon empirical grounds 
rather than upon scientific CAudence. The most successful, perhaps, 
have been the gland extracts. The happj" results, sometimes brilliant, 
in the experience of many have, hoAvever, been incapable of repetition 
in the same hands or in those of othei’s. For this failure to get 
uniform results in the treatment of sterility associated Avith amenor- 
rhea, our lack of knoAAdedge of the relationship betAveen cause and 
effect has been chiefly responsible. Another important reason is the 
fact that gland extracts liaAm been prepared aeeordiiig to different 
methods and vary Avidely, Avith the exception of thyroid and adrenalin, 
in their chemical structure and pharmaeologie action. 

Through the therapeutic use of the x-ray in the treatment of female 
genital bleeding a better understanding of one phase at least, of the 
relationship betAvecn ovarian function and uterine function has been 
reached. "When uterine bleeding due to fibromyomata Avas treated by 
fractional x-ray doses, it aa'bs common experience to find that the first 
or second menstrual period Avould be increased and that a cumulative 
result Avas obtained after sevei-al treatments with the x-ray, the bleed- 
ing gradually diminishing and finally ceasing altogether. The effect 
of the x-ray is, as is Avell knoAAui, principally upon the OAmries and 
secondarily upon the uterus. Me may, therefore, assume that mild 
doses induce certain changes in the ovaries AA’hich are expressed by 
increased uterine bleeding, AAdiile scA'cre doses of the x-ray manifest 
themselves eventually by the disappearance of uterine bleeding. A]i- 
parentl}^ there is a quantitathm as Avell as a qualitative relationship 
betAvecu x-ray dosage on the one hand and changes in ovarian struc- 
ture and funetion on the other, 

I shall not enter into the theoretical discussion of the so-called 
“stimulating” effects of the x-ray in contradistinction to the term 
“irritation,” as Ave undei*stand it in pathology. The biologic evi- 
dence is too scant to enable us to speak Avith precision on this point. 
Mhether or not every application of deep rays first induces a certain 
degree of cell destruction or Avhether it simply stimulates the cells 
or organs, or the Avhole organism to increased funetion or groAvth, it 
is impossible as yet to determine. Certain secondary effects of ir- 
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radiation appear to be specific, as, for example, the increase in the 
coagulability of the blood and the formation of connective tissue 
observed so commonly in carcinoma therapy. It is difficult, neverthe- 
less, to be certain that there may not have been a primary cell de- 
struction to which these effects were secondary. 

Geller’s experimental work dealing with the question of the stimu- 
lating effects of the x-ray is suggestive but not yet conclusive. He 
found that irradiation of the ovaries of rabbits and rats with 5 per 
cent of the human skin erythema dose was followed by no ascertain- 
able histologic effects in the excised ovaries. Ten per cent of the skin 
erythema dose, however, induced a definite diminution in the primary 
follicles which also showed degenerative changes. He therefore con- 
cluded that the histologic changes passed at once from inaction to de- 
struction. When 20 per cent or 30 per cent were used the destructive 
effects upon the ovary were noticeable in the first weeks following the 
irradiation. A great manj^ ripening follicles were still present but 
most of them showed signs of degeneration. These results incidentally 
contradict the accepted notion that the x-ray exerts a different influ- 
ence on the different types of follicles, because the primaiy follicles 
and the larger follicles are equally affected. Whether or not these re- 
sults obtained in the rabbits and rats can be assumed for the human is 
naturally problematic. 

Inasmuch as amenorrhea was generally held to be clue to an under- 
function of the ovaries. Van der Velde began in 1915 to treat amenor- 
rhea and oligomenorrhea by irradiation of the ovaries. His work was 
followed chiefly by Flatau and Thaler who used small doses of the 
x-ray in the treatment of amenorrhea. Flatau irradiated with a single 
x-ray dose equivalent to % of the castration dose. He treated 38 cases 
and found that in 25, the menstruation set in normally in the course 
of three to six weeks. In 12 more cases by treating only one field with 
a larger focal distance (30 cm. instead of 23 cm.) from the back, in 
order to embrace and affect surrounding tissues, vessels and nerves in 
the irradiation zone, 10 were cured ; four cases out of his sei’ies be- 
came iiregnant. 

A still larger series of cases is reported by Thaler who treated all 
sorts of menstrual disturbances by weak closes of the x-raj^. He uses 
milder doses than Flatau. One hundred forty-seven eases were ir- 
radiated by him. Of 62 cases of primary and secondary amenorrhea, 
40 were cured. In 32 cases with too frequent menstruation due to an 
undei’function of the ovaries, 11 resulted in the return of regular 
periods. Out of 18 cases with abnormally long intervals and abnor- 
mally weak periods, 12 resulted satisfactorily. Five women o\it of 
80 with amenorrhea and oligomenorrhea hecame pregna7it in the first 
month following the treatment. 
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These results according to Martins^ have been confirmed by Keeasens, 
L. Seitz, Mansfeld, C. Schonhof, Meiner, Groedel and others. "Wieloch 
appears to be the only one who feels that the treatment is a very un- 
certain one. A. J. Kongy“ reports 13 cases treated by I. S. Hirsch with 
“stimulating" doses of x-ray, in five of whom the menstrual function 
was reestablished. 

Mansfeld reported three cases of pregnancy following x-ray treat- 
ment of hypomenorrhea ; Meiner and Aaron, one case; Caufman, one 
case, and Kraul, one case. Linzenmejmr and Thaler have reported 
pregnancies following weak irradiation of the ovaries in cases with 
increased menstrual periods (polymenorrliea). 

THEORIES OP MANNER IN WHICH THE X-RAYS INFLUENCE THE OVARIES 
AND RESTORE THE MENSES IN AilENORRIIEIC CASES 

Flatau thought that the x-raj' exercises a simple functional irrita- 
tion upon the undei’functioning ovaries. Tlialer, however, felt that 
the process was more complicated and tliat the corpus luteum which 
often persists in cases of amenorrhea undergoes a regressive change 
through the action of the x-ray. He further advanced the tlieory that 
the nonspecific protein bodies which result from the breaking dovm of 
the irradiated areas maj* also be responsible for the changes in the 
menstrual periodicity. This notion has since found support in the 
analogous results induced by protein bodies and the x-ray upon the 
metabolism of water, mineral and the hydrogen-ion concentration of 
the blood as found bj’ Chr. Kroetz of Greifswald and later Anderson 
of Kiel. 

The secondaiy efi!ect of weak x-ray doses upon the fetus was 
studied by IMartius and Franken. Six white mice of different strains 
were subjected to weak doses of the x-ray. The animals were selected 
after determining their mating and litter-dropping capacity. Eight 
days later five female mice wei-e mated Avith five males of a foreign 
blood strain. All of these Avith the exception of one pair bore young 
after 21 to 25 days. The given dose Avas not sufficient to cause tem- 
porary sterilization. The number of young, hoAvever, Avas strikingly 
diminished for each pair. Whereas formerly they bore four to nine 
young, the number Avas noAv tAvo to four, in other words a reduction 
of fertility to less than one-half. The mortality of the offspring Avas 
extraordinarily high. They also exhibited retarded groAvth; their 
skin Avas coarse and the hair on the head, as Avell as on the back, 
especially betAveen the shoulder blades, Avas thin and serubbA^. The 
animals looked thin and miserable and after .six months Aveighed 16-18 
grams instead of 23-25 grams. Younger animals similarly treated 
failed to become pregnant after .six months. I^Iartius concluded that 
there is ahvays a certain amount of destruction of germinal substance 
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induced by “irritation” x-ray therapy. But these effects produced 
by animal experiments do not hold for the human being. So far not 
a single instance of a malformed fetus has been reported following 
x-ray treatment for myopathic conditions. Because of Geller’s experi- 
mental results and his own work, Martins recommends careful x-ray 
dosage in the obstinate cases of amenorrhea as a last resort only. In 
cases of oligomenorrhea, as well as polymenorrhea, he feels that in- 
stead of a normal return of the menses there may ensue an actual 
permanent termination (premature climacterium). Seven out of 
thirty -two women in Thaler’s series wiio were irradiated for poly- 
menorrhea became amenorrheie. 

H. B. Mathews® investigated the effects of radium rays upon ova- 
rian tissue. He found that after exposure of the ovaries to from 600 
to 800 mg. hr. pregnancy can and does occur, but doses above these 
figures cause sterility. Young healthy ovaries would stand much 
larger doses of radiation than older and less active ones. 

The effect upon a fetus in utero by the irradiation is, however, 
different. Harold Bailej'^ concludes from liis study of the literature 
and his own personal experience that in the treatment of menorrhagia 
in the childbearing period complete sterility is preferable to the pos- 
sibility of a damaged germ plasm. He questions whether radium or 
x-ray irradiation should be used to destro.y tlie ripe follicles, leaving 
the immature ones injured but capable of development. He makes 
this statement entirely upon the strength of the experimental work 
on loAver animals but does not feel justified in considering any of the 
available clinical records as adding conclusive evidence in tiiis regard. 
His further conclusion is that irradiation of the ovum during early 
gravidity should never be permitted. “Eadiation in late pregnancy 
while it may not produce gross abnormalities at birth may hinder 
the growth and development of the child in later life.” 

So constant is the lethal result ujion the young embryo tiiat abortion 
or premature labor is very common, and tliis fact lias been utilized in 
tlie induction of abortion in certain cases of pulmonary tuberculosis 
comiilicated bj'’ iiregnancy. Where the jiregnancy goes on to term 
the child exhibits abnormality in moi’e than 90 per cent of the eases; 
so certainly that Seitz regards it a matter of urgent nece.ssity to 
induce abortion in every case where abortion does not set in spontane- 
ously in cases subjected to castration or carcinoma close of the x-ray. 

Prom IVlatheAv’s questionnaire including 874 eases of radiated 
women in childbearing age collected from all parts of tlie United 
States, 39 pregnancies occurred. Prom these 39 pregnancies 20 full- 
term normal babies were delivered. There were 15 abortions or mis- 
carriages and three premature labors, making the ratio of abortions 
to normal laboi's 1 to 2.6, whereas in Germany the ratio is as 1 to 2.3 
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in 1,512 cases. The estimated ratio of abortions to normal pregnancies 
in the United States is as 1 to 3 or 4, whereas in Germany it is as 1 to 
5 or 6. Only one patient in my series out of nine who became preg- 
nant aborted. This patient aborted twice in succession. 

If x-ray therapy is to be adopted in the treatment of sterility asso- 
ciated with amenorrhea it becomes a matter of great importance to 
determine what type of cases may be benefited and what type of cases 
may perhaps suffer still further loss of function. Jilartius sum- 
marized his conclusions on this point as follows: 

1. Tho ovarian insufliciency may be due to a prbnary uunierical deficieiify in func- 
tioning follicles. In this case mild doses of the x-ray may do no good. They may 
even cause damage. 

2. In a milder degree of ovarian insufficiency the amenorrhea or oligomenorrlica 
may be due to the fact that the follicles do not mature properly. Consequently there 
is no corpus luteum formation. Because of the absence of the inhibitory control of 
the corpus luteum the follicles ripen in excess and never or very seldom reach full 
maturity. As a result of this excessive immature ripening and cystic atresia of fol- 
licles the ovary’ becomes the seat of the so-called small cystic degeneration. Should 
mild doses of the x-ray be used then these immature follicles designated by' Bor.ak 
as “inadequate’’ become destroyed and in their place properly maturing follicles 
which may develop to the point of corpus luteum formation can ripen every four 
weeks and thus give rise to regular menstruation. 

R. Schrooder advances the theory that the premature deatJi of the ovum induces 
a premature regression of the corpus luteum. With tho inhibitory control of the 
latter lacking, follicles may begin to ripen excessively’ and induce polymenorrhea. 
Through the action of the x-ray which affects all sorts of follicles, the inlcrv.nls 
between full maturation of individual follicles may’ become greater, and amenorrhea 
results oven without tho intcn'cntion of a corpus luteum. There is thus a definite 
loss in parenchymal ovular structures, a result which can also be obtained, as first 
reported by Pape, when only one ovaiy is irradiated. 

The dosage of x-ray now generally employed is jiractieally the 
same as that recommended by Borak and is as follows : 

For amenorrhea, 5-10 per cent of the skin erythema dose. 

For oligomenorrhea, 10-15 per cent of the skin erythema dose. 

In cases of bleeding, when it is desirable to reduce the flow, lu-.lu per cent of the 
skin erythema dose is given. 

Wlien it is desir.ablc to sterilize the iiaticnt. 25-50 per cent of the skin erythema 
dose is given. 

A great deal depends upon the age of the patient, the apparatus 
used and the dosage necessary to produce a skin erythema. IMartins 
believes with Borak in the preferable one-sided castration in cases of 
metrorrhagia in women younger than forty instead of bilateral 
irradiation. 

II. 

The in-escnt report deals with 12 cases of sterility associated with 
amenorrhea or oliogomenorrhea of milder and severer degree; nine 
of these patients have become pregnant following the use of mild 
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doses of the x-ray, the remaining thi*ee have so far not become preg- 
nant. In the light of animal experimentation and reported clinical 
cases in medical literature, they should prove of some value. 

Cas.e 1. ^H. S., thirty-two years old, married twice; iirst marriage was fourteen 
years before, the second man-iage was six years before. Menses began at thirteen 
years of age, always irregular every three to four to six months. Her last menstrual 
period was December, 1922. Uterine insufflation was done March 16, 1923, and her 
tubes proved to be patent. Both adnexa were enlarged and prolapsed, the left larger 
than the right. March 16, 1923, she was given thyroid extract and ovarian residue. 
A-pril 5, 1923, the same things were prescribed. Tliese failed to bring on the periods. 
December 5, 1923, skin erythema dose (Dr. Cliarles Gottlieb). December 16, 

1923, again skin erythema dose. After an amenorrhea of twelve months she 
started to menstruate December 20 lasting to the 30th, very profusely and passed 
one clot. On examination the adnexa were found to be definitely reduced in size. 
There were no periods between December, 1923, and March, 1924, when she was 
examined and the uterus was found to be enlarged to the size of a two months’ 
gravidity. Quickening was felt May 12, 1924. October 7, 1924, cesarean delivery 
at the Woman’s Hospital of a boy weighing seven and a half pounds. One men- 
strual period postpartum, April 6 to 10, and, when last seen on January 18, 1926, 
there had been an amenorrhea for eight months, when examination showed that she 
was not pregnant. 

Case 2. — M. K., thirty years old, married eight years. Menses began at fifteen 
years, always irregular every three, four, six or twelve months, of six days’ dura- 
tion, and profuse. Her last menstrual period was December 1 to 5, 1923, and on 
examination both ovaries were found to be distinctly enlarged and one and a half 
times the normal size, prolapsed, and hard but not tender. January 15, 1924, 
uterine insufflation was done and her tubes were found patent. March 22, 1924, 
x-ray stimulation (Dr. Charles Gottlieb), thirty-two ma. minutes, 200,000 volts to the 
right ovary (8x4) and on May 27, 1924, thirty ma. minutes, 220,000 volts to sella 
turcica. Her next period was August 1 to 6, 1924. She flowed moderately the 
second and third d.ays and scantily for three days; another menstrual period Sep- 
tember 12 to 18, 1924. September 19, 1924, .another uterine insufflation and tubes 
were found patent. The next period was October IS to 24, 1924. March 21, 1925, 
the patient reported that there had been no bleeding since October and the uterus 
was found to be gravid two months. Quickening was felt July 1, 1925, and Novem- 
ber IS, 1925, she was delivered of a male child weighing eight pounds and one and 
a quarter ounces. In this case no opotherapy was used. 

Case 3. — L. C., twenty-four years of age, married three years. Menses began at 
ago of thirteen, very irregular, every three or four months; at the age of eighteen 
she had a period of amenorrhea lasting eight months. Her last menstrual period 
was July 4, 1923. On examination .January 23, 1924, both adnexa were found to be 
prolapsed and there was a definite cy.stic enlargement of the ovaries. .Tanuary 30. 

1924, sho was given thyroid and ovarian residue. February 26, 1924, uterine insuf- 
flation was done, and the tubes were found patent. She stained February 28 until 
IMarch 2 following the insufflation. March 6, 1924, x-r.ay stimulation after an 
amenorrhea of eight months, by Dr. Charles Gottlieb, and again on April 4, 1924, 
twenty-eight ma. minutes, 220,000 volts to the region of sella on c.ach side. Tlie 
period after the x-ray treatment was July 6 to 13 and again .July 28 to August 1, 
1924. September 24, 1924, the uterus was found to bo cnl.argcd to the size of a 
six weeks’ gravidity and there was no bleeding since August 1. She stained October 
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0 after a fright. December 21, 1924, she felt quickening, and on December 28. 
1924, an approximately five months’ female fetus •which was perfectly formed, was 
aborted. May 28, 1925, she reported her last period was February 22 to 25 and 
four weeks later she stained for four days and then two weeks later again stained. 
First week of April she stained for throe days. July 23, 1925, she reported her last 
period as Slay 12 to 18, 1925. August 20, 1925, the uterus was found to bo def- 
initely enlarged to the size of a two months’ gravidity. Quickening was felt Octo- 
ber IG, 1925. December 3, 1925, a .six months’ male fetus, which was perfectly 
formed, w’as aborted. 

Casi: 4. — -A. S., nineteen years of age, married one year. Menses began at seven- 
teen years, duration six to seven days. She had two periods in two years. February 
2, 1922, on examination the uterus was found to be small, the adnexa not palpable. 
Her last period was five months before. She was given thjToid and lutein. Febni- 
aiy 23, 1922, she was giv'en pituitary and ovarian residue, and her period started 
Fcbruaiy 24 until hlarch 4, after six months of amenorrhea. May 31, 1922, she was 
again given ovarian residue. From October 10 to 21, 1922, she received injections of 
pituitrin. Her next period started October 27 and lasted until lYovcmber 4, 1922, 
after a period of amenorrliea of seven months’ duration. She had another period 
Xovember 2G for one day. December 19, 1922, uterine insufflation was done and her 
tubes were found patent. Her next period was December 20 to 27, 1922. March 3, 

1923, .she reported no period since December, 1922, and was given thyroid tablets. 
Slic stained March 10 to 12 scantily after a period of two weeks’ amenorrhea. Her 
next period was April 2G until !May G, 1923, and was very profusej another period 
•Inly 28 to August 4, 1923. After five months’ amenorrhea the next period was 
Marcli 1 to 5. X-ray treatment by Dr. Charles Gottlieb April 11, 1924, thirty ma. 
niimito.s, 220,000 volts to the right ovary. Alay 1C, 1924, fifteen ma. minutes, right 
ovary, 220,000 volts, and 30 ma. minutes, loft ovary, 220,000 volts and tho next 
jieriod was Juno 1 to 7, normal; again July 10 to IG and August 28 to September 3, 

1924. November 10, 1924, she reported that she started to stain October IS and on 
examination the uterus was found to bo as large as six to seven weeks’ gravidity. 
Xovember 29, 1924, she was still bleeding and a light curettage was done. Her next 
period was February 24 to 28, 1925. hlay 7, 1925, the uterus was found to be ns 
largo as a three months’ gravidity, and there had been no bleeding since the Febru- 
ary period. Quickening was felt about June 10 to 15, 1925. Xovember 30, 1925, 
birth of male weighing nine pounds and four and a half ounces. 

Casi: 5. — F. B., twenty-two years of age, married one year. Arouses began at 
thirteen years, always irregular, every live to six to seven to ten to twelve weeks, 
lasting five to six days. February 4, 1925, .she stated that her last period was 
.Tiinuary 24 to 29, 1925, fourteen weeks after her previous menses. On examina- 
tion the right adnexa were found to be definitely thickened, and the left adnexa 
Mas palpable and slightly enlarged, tender and prolapsed. February IG, 1925, she 
Mas given anterior pituitary tablets. X-ray treatment by Dr. Ira Kaplan Atareh 
12, 1925, right and left anterior abdomen 25 per cent. Her next period M'as 
.Vpril 1 to 4 about eleven weeks after the last period in January. June 4, 1925, 
on examination tho uterus was definitely enlarged to six weeks’ gravidity. 
Quickening M-ns felt Augmst 25, 1925. Birth of female child weighing seven 
pounds and .six and a half ounces on January IG, 192G. 

Cask G. — D. S., Ihirty-threi' years of age, married sixteen years. Afenses began at 
seventeen ycar.s, always irregular, every three, .«-ix, nine or twelve months. Her last 
period Mas September 2G to October 1. 1924. In 1913. following a curettage for 
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profuse Weeding, she had ah amenorrhea for twelve mouths. October 16, 1924, on 
examination the uterus was plump; the right ovary was considerably enlarged. Octo- 
ber 17, 1924, the uterus was insufflated and the tubes were found patent. The fol- 
lowing period was October 19 to 26, 1924, one week early. The following period was 
December 25, 1924, to January 4, 1925. X-ray treatment by Dr. Ira Kaplan Janu- 
ary 12, 1925, right and left anterior abdomen 20 per cent; January 21, 1925, right 
and left posterior abdomen 30 per cent; January 30, right and left anterior 15 per 
cent and 10 per cent to thyroid. She began to bleed March 12 to 14. The period 
was profuse and painful. The next period was April 12 to 16 and again May 11 to 
16, 1923. May 20, 1925, she was given anterior pituitaiy and thyroid tablets, and 
the next period appeared June 8 to 13, 1925. August 26, 1925, she reported no 
bleeding since June and her uterus was found to be two months gravid. Quickening 
was felt October 26, 1925. This patient was delivered klarch 39, 1926, of a male 
child weighing seven pounds and four ounces. 

Case 7. — M. W., aged twenty-nine years, married eight years. Menses bggan at 
fourteen years, irregular every three to four months, duration two to three to four 
days with moderate flow. On October 31, 1924, .she reported her last period to have 
been August 20 to 25, 1924, wWeh had been two months after previous one. On 
examination the right adnexa were found to be enlarged, firm, and somewhat tender. 
Uterine insufflation was done October 31, 1924, and the tubes found to be patent. 
The next period was Januarj’ 5 to 10, 1925, and again February 12 to 15; these 
periods wore painless. February 20, 1925, she was given anterior pituitary extract. 
X-ray treatment by Dr. Charles Gottlieb, May 20, 1925, and June 3, 1925, t/Jo H. E. 
D. to each ovary, 200,000 volts. Without any intervening menstioiation since Febru- 
ary 12 to 15, when she was examined on July 27, 1925, the uterus was found to bo 
enlarged to the size of an approximately ten to eleven weeks ’ gravidity. Quickening 
was first felt September 6, 1925, and she has advanced in pregnancy, the labor being 
expected February 15 to 28, 1926.* 

Case S. — S. E., a,gcd twenty-four years, married two and a lialf years. Mcnse.s 
always irregular eveiy six to seven to twelve months. On July 21, 1924, she reported 
her last period as of October 4 to 12, 1923. X-ray treatment October 22, 1924, after 
an amenorrhea of practically thirteen months, to the right and left anterior abdomen 
18 per cent; October 28, 1924, right and left posterior abdomen 18 per cent; Novem- 
ber 11, 1924, right and left anterior abdomen 22 per cent, by Dr. Ira Kaplan. Her 
next period was December 9, 1924, and again January 11, 1925. Pliysician reported 
birth of a male baby October 15, 1925, weighing seven pounds and six ounces. No 
opotherapy was used. 

Case 9. — C. G., thirty-one years of age, married six years. Menses began at six- 
teen years, irregular every six to seven weeks. During past three years every three 
to four months and duration five to six days. On Januarj' 24, 1925, she reported that 
her last period was January 2 to 7 and on examination the right ovary was found to 
be exceedingly hard, spherical but not tender. Februaiy 3, 1925, uterine in.sufflation 
was done and her tubes were found to be patent. The next period was February 5 
to 9; this was the first time in six years that her periods were so close together. 
X-ray treatment bj’ Dr. Charles Gottlieb, Februarj- 19, 1925, Yio H. E. D., 200,000 
volts to each ovarj*. July 14, 1925, her physician reported that the patient was four 
months pregnant. No other data. No opotherapy was prescribed. 

Case 10. — E., thirty years old, married the first time thirteen years before for 
three years, second time ten years before. Jlenscs began at fourteen yeans, alwaj's 

•This patient was Uellvcred of a male child wclalilnp nine pounds and ono-half 
ounce on February 20, ]020. 
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irregular every two to three months. Iler last period was Xovcmber 1 to 5, 1923, 
and on examination the cervix was found to be small, the right adnexa distinctly 
palpable, slightly enlarged and somewhat tender. The left adnexa were slightly 
palpable but not thickened or tender. The cervix was typically infantile on inspec- 
tion. Uterine insufflation Xovcmber 1.3, 1923; tubes found to be patent. Her next 
period was December 8 to 12, 1923. December IS, she was given thj-roid and lutein. 
Her weight was ICO pounds. October 24, 1924, x-ray treatment by Dr. Ira Kaplan 
right and left anterior abdomen 10 per cent of the castration dose, and Xovcmber 
7, 1924, right anterior 45 per cent of the castration dose and left anterior 40 per 
cent of the castration dose. The periods were practically unafTected by the x-ray 
treatment except that the first menses following the treatment was a little more pro- 
fuse and the next three menstrual periods more nearly of the four week type. After 
this the periods returned to the five week interval. The patient has not becomo 
pregnant thus far. 

CASn 11. — J. kl., twenty-eight years old, married three and a half years. Alenses 
began at thirteen years; were always regular four week type of four to five daj's' 
duration. The last menstrual period was Maj', 1913, eleven and a half years before. 
On examination the uterus was found to be small, the vagina atrophic and the 
adnexa not palpable. Uterine insufflation showed the tubes to be patent. X-ray 
treatment October 30, 1924, to the right anterior abdomen 10 per cent; loft anterior 
abdomen 13 per cent; Xovcmber 6, 1924, right and left anterior abdomen 40 per 
cent; Xovcmber 12, 1924, right and left po.sterior abdomen 15 per cent; and Xovem- 
bor 12, 1924, right and left pituitary 15 per cent. The patient reports no retuni of 
menses and no pregnancy. 

Case 12. — R. P., twenty-four years old, married two years. Slcnses began at six- 
teen years, always irregular, from a month to one year late. Her last menstrual 
period was July 20 to 25, 1923, one year before. On examination the vagina was 
tight, cervix exceedingly small to touch, the uterus apparently subnormal in size, 
riglit ovarj' palpable and somewhat enlarged, left adnexa not felt. Uterine insuffla- 
tion was done July 29, 1924, and her tubes were found to be patent. January 21, 
1925, x-ray treatment right and left anterior abdomen 25 per cent; ilnrch 17, 1925, 
right and left anterior abdomen 25 per cent and right and left pituitary 10 per cent; 
March 24, 1925, right and left posterior abdomen 20 per cent, and her next period 
was May 2 to 7, after an amenorrhea of 22 montlis. The next one was .Tuly 15 to 
21, 1925. This patient has not become pregnant thus far. 

SUMMARY AKD AKALYLSIS OF CASE,S 

Inasmucli as llie.se patients •vverc treated for sterility and not only 
for the liabitual aincnorrliea, tlie other factors entering into each case 
had to be eonsidored. The male factor being satisfactory in all, spe- 
cial attention was given to the question of patency of the tubes. 
Thc.se were normal in all the cases but two, in which tubal insuflla- 
tion had not been done. A third factor was the po.ssibility of en- 
docrine deficiency. Therefore the gland extracts were administered 
in most of the cases. In view of the possible therapeutic influence 
which may be ascribed to these two measures, I have felt it necessary 
to analyze the cases carefully in order to determine the real value of 
the x-ray treatment in cases of sterility associated ivith amenorrhea. 
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a. When the first period appeared after x-ray treatment in tiie pregnant group: 
Two weeks after treatment in one case 
Three weeks after treatment in one case 
Six weeks after treatment in one case 
Seven weeks after treatment in one case 
Two ‘months after treatment in one case 
Four months after treatment in one case ■ 

Five months after treatment in one case 
No data in two cases 
In the nonpregnant group: 

Five weeks after the x-ray treatment in one case 

Thirteen weeks after the x-ray treatment in one case after an amenorrhea 
of twenty-two months 
No return of menses in one case 
1). Opotherapy was given in the pregnant group as follows: 

Preceding the x-ray treatment in five cases 
After the x-ray treatment in one case 
No opotherapy was given in three cases 
Opotherapy was given in the nonpregnant group as follows : 

Preceding the x-ray treatment in one case 
No opotherapy was given in two cases 

c. Uterine insufflation was done in the cases that became pregnant as follows: 

Preceding the x-ray treatment in six cases 
Preceding and following the x-ray stimulation in one case 
No insuiSation %Yas done in two eases 
In the nonpregnant group uterine insufflation was done: 

Preceding the x-ray treatment in all three cases 
Uterine insufflation preceded the x-ray treatment in pregnant groiup hy: 

Two weeks in two cases 

Three months in one case 

Five months in one case 

Nine months in one case 

One year and four months in one case 

Two months preceding and four months after last x-ray treatment in one 
case 

In the nonpregnant group insufflation preceded x-ray treatment hy: 

Six weeks in one case 

Six months in the other cases 

d. In four of the treated cases the hypophysis area was also irradiated; two of 
these patients were in the nonpregnant group. One of the pregnant group received 
irradiation to the thyroid as well as to the ovaries. 

e. Six cases went to term thus far. 

Of the patients personally delivered six gave birth to males and one to a female. 
The sex of the baby in one case is not recorded. 

One patient had two miscarriages, the first a female at five months, the sceond 
a male at six months. 

The average weight of the babies at term is seven pounds and 14% ounces. The 
largest was nine pounds and four and a half ounces and the .smallest was seven 
pounds and four ounces. 
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/. Of those who became pregnant: 

Two wore married one year 

One was married one and a half years 

One was married three years 

One was married six years 

Two were married eight years 

One was married fourteen years 

One was married fifteen years 

Of those who did not become pregnant: 

One was married two years 

One was married three and a half years 

One was married thirteen years 

(]. Conception took place following the x-ray treatment: 

One month after x-ray treatment in two cases 
Two months after x-ray treatment in one case 
Three months after x-ray treatment in one case 
Pivo months after x-ray treatment in one case 
Six months after x-ray treatment in two cases 
Ten months after x-ray treatment in one case 
The same month in one case 

As the duration of married life always enters into the eonsidera- 
tion of the cause of sterility, it is well to note that of the nine patients 
who hccanie pregnant, two were maiTied only one year, one was mar- 
ried tivo and a half years and the remaining six were married three 
years or more. One of the latter dated her marriage fourteen j’^ears 
and another sixteen years. Inasmuch as the two young women wlio 
were married hut one year suffered from marlced amenorrhea, it may 
be .iustitiablc to reckon the therapeutic value in favor of x-ray treat- 
ment. 

Only in one of the .successful cases was the finding noted that the 
adnexa were not palpable. In the eight others the ovaries ivere 
bilaterally or unilaterally definitely enlarged. This finding should 
serve as a guide, perhaps, in choosing the cases for therapy. It 
suggests the presence either of a per.sistent corpus luteum in some of 
the eases or it points to ovaries enlarged by excessive numbers of 
immaturely ripening follicles. The latter occurs in certain cases 
where polymenorrhea precedes the amenorrhea. 

CONCLUSIONS 

1. Habitual amcnorrlica is associated with sterility in about 5 ])cr 
cent of cases. 

2, Pregnancy takes place in about 5.5 per cent of the untreated 
cases. 

8. In nine out of twelve eases treated with mild doses of x-ray. 
pregnancy resulted fi.e.. 75 ]>er cent of the treated cases). Only one 
of these patients :d)orted. The rest carried to full term and gave 
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birtli to normal children. Among seven of the latter personally de- 
livered there were six males and one female. 

4. X-ray irradiation of the ovaries resulted in restoration of the 
menses in eleven out of twelve eases of amenorrhea. 

5. X-ray irradiation of the hypophysis area and the thju'oid ap- 
pears to liaA^e an adjuvant value. Two of the pregnant cases and 
two of the nonpregnant cases received hypophyseal irradiation. One 
of the pregnant eases also received thyroid irradiation. 

6. Peruterine tuhal insufflation and endocrine therapy are addi- 
tional aids to the therapeutic action of the x-rays in cases of amenor- 
rhea associated with sterility. 

7. As the ovaries Avere found to be definitely enlarged before treat- 
ment in eight of the nine successful eases treated with x-rays, careful 
examination with regard to this point may prove of aid in selecting 
the cases of amenorrhea associated Avith stei’ility suitable for ovarian 
stimulation. When no oAmrian enlargement is found, irradiation to 
the hypophyseal area or the thyroid, etc., may be more adAusable and 
should certainl}'^ precede irradiation of the ovaries. 
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THE CONSERVATIVE TREATMENT OF UNCOMPLICATED 
RETRODISPLACEBIENT OP THE UTERUS" 

By P. Brooke Bland, M.D., PniLADELPiiiA, Pa. 

INTRODUCTION 

I N CONSIDERING the problem embodied in Hie title of this paper, 
I have deviated somewhat from the path of custom and have in- 
cluded not only the treatment of uncomplicated displacement of the 
uterus, but certain other phases of the trouble as well. This unfor- 
tunately prolongs my introductory remarks, but is justified on the 
ground that they embrace certain features of the subject which I 
regard more important than the treatment of Ihe condition itself. 

In the brief span of ten years all departments of science have made 
phenomenal progress and it is obvious to all that the science of med- 
icine has kept quite abreast of scientific progress in general. 

Specialization has played a definite influential role in this evolu- 
tionary period, but specialization, while prominently displaying its 
burnished side of beneficence, at first, unfortunately, exposed a drab 
side of passionate radicalism. This feature of specialization has been 
largely overcome by repeated assaults, and, thanks to a sound philos- 
ophj', it has gradually been settling toward a rational conservatism. 

The specialty devoted to the diseases peculiar to women has con- 
tributed a gratifying quota to specialization and, while there is still 
much to be desired from the conseiwative aspect, gynecolog}’’ no 
longer can be regarded as ultraradical. 

The conservative wave, starting as a faint ripple about twenty-five 
years ago, has developed into an expanding billow and the crest of 
the wave is not yet in sight. It is destined to broaden and ultimately 
will embrace certain pelvic disorders which are still looked upon as 
surgical. 

We can scarcely accuse our eminent predecessors of ignorance vutli 
regard to the fundamental importance of conservative effort in deal- 
ing with organs, first, of fathomless systemic value and, second, in 
propagating the human family, yet the foianer practice of indis- 
criminate and ofttimes sacrificial surgery is wholly beyond the com- 
prehension of men active in gynecology today. 

■\Vithin the past decade certain genital disorders, heretofore re- 
garded as wholly .surgical, have fallen in the category of medical or 
at least scmimedical conditions. These include the acute pelvic infec- 

Buiol'lyn '’x ' v'^' r* bnr iPr’ nio-'llnc of tht> BrooL-lyn G>Tir.cnloKlc.'i! .Society, 
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tionSj infected abortions, simple uterine displacements, uterine m 3 ^omas 
and uterine carcinoma. To all of tlie conditions named operative 
therapy was formerly almost routinely applied. 

During the past ten years progress along conservative lines has 
been almost beyond belief and it is quite safe to say that during this 
period operative gynecology has decreased at least 25 per cent. 

It is probable, though I realize it is dangerous to deal in prophecy, 
that the next ten years will see the conservative pendulum swing still 
farther, so much so that gynecology may not be the alluring sur- 
gical specialty it has been in the past. Indeed, it is quite conceivable 
that only a few pelvic conditions will be looked upon as truly sur- 
gical, such, for example, as pathologic displacements, partial or com- 
plete uterine prolapse, ovarian neoplasms, severe parturitional dam- 
age, frank pus collections and large pelvic neoplasms. It is not be- 
yond hope that even some of these, especially uterine tumors, will 
rarely require surgery, since by early recognition and prompt irradia- 
tion they will not attain surgical proportions. Gross obstetric lesions 
will, I believe, be largely prevented by the adoption and practice of 
intelligent obstetric strategy and more skillful, as well as discrim- 
inating obstetric tactics. 

Among the pelvic conditions which have presented a comely figure 
to the practicing gynecologist, a group which developed an early and 
abiding infatuation and one to which assiduous court has long been 
paid, was uterine displacements. Indeed, of the manifold disorders 
ai’ising in the female pelvis, none have presented a more alluring 
physiognomy than malpositions of the womb. 

Since the discussion of the title of my paper is governed by the 
qualifying term “uncomplicated,” it seems proper that my inter- 
pretation of the phrase be explained. 

There should be no serious difficulty, if difficulty at all, in defining 
and recognizing either a simple or a complicated uterine displacement. 

Each type has characteristic features. I believe that most phy- 
sicians would regard a retroposed uterus of relatively normal size, 
freely movable and occurring in young single women or young nul- 
liparous married women as one of the uncomplicated variety. I am 
equally sure that most observers would also regard a uterus of nor- 
mal size, one not constantly anterior or posterior arising in the type 
of patients to whom reference has .iust been made, as truly uncom- 
plicated. 

As regards the complicated or pathologic displacement, it is rarely 
found in young, single women or young women who have not borne 
children. The organ generally is in constant retroposition and in 
nearly all instances, owing to the hypei'plastic alteration of its walls, 
it is frankly enlai’ged. Tlie increased weight of the structure com- 
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billed witli the iiitraabdominal pressure may imprison it in the hollow 
of the sacrum or it may thus be fixed as the result of periuterine 
infection. The condition usually is a sequel of parturition, so the 
displacement itself in most cases is associated with parturitional 
injury. A complicated displacement, then, is one associated with 
definite pathologic alteration in the uterus itself, in the circumjacent 
structures, or in both. 

There is still another form of posterior displacement deserving 
mention. I refer to those eases so commonh’’ found in highly neu- 
rotic, physically incompetent women. 

The number of this varietj’’ operated upon is beyond computation. 
Have many, if any, ever been benefited? It is obvious that displaced 
uteri arising in patients of this so-called neurasthenic group are in 
no sense pathologic in themselves but rather a manifestation of the 
general passive or subnormal condition of the patient herself. 

Sy}n2Jtoms . — Probably no conditions arising in the human body 
have been so falsely accused of creating symptoms, both s.ystemic 
and local, as innocent, not pathologic, uterine displacements. For 
no other disturbances have such an array of therapeutic methods, 
both medical and surgical, been designed with almost equally uniform 
failure in affording symptomatic relief. 

Normally, the uterine body is a freely movable organ and, so 
long as it is normal in size and freely movable, may it not be, from 
a phy.siologic as well as from an aiifitomic standpoint, as normal 
posteriorly as it is anterioi’ly? 

The leaching that the uterus is maintained in position by a com- 
bination of the pelvic ligaments, it seems to me, is not physically or 
anatomically true. Except during pregnancy, the pelvic ligaments 
do not act as stays or supports, as we have been so long taught. 
Personally, I have never observed, save during pregnancy, tlie round 
and associated ligaments, especially the round ligaments, to act other 
tlian in a simple pa.ssive capacity. Fothergill states: “Though all 
the ligamentous structures attached to the uterus, except the ccrvico- 
l)e.lvie muscle bands, be severed, the organ will remain in the so-called 
normal position.” 

TT.sually the round ligaments arc observed as two cj'lindrical or 
ribbon-like cords passively traversing the sides of the pelvis from the 
internal abdomitial rings to the uterine coruna. Rarely are they seen 
in a state to imply that they in any way act ns a sustaining force of 
the uterus. 

It is commonly assumed that a great variety of .symptoms may be 
caused by simple displacements, but it is clear that the mere asso- 
ciation of .symptoms cannot be explained either on anatomic or patho- 
logic grounds, for simple displacements arc not pathologic. Unless 
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the displacement is frankly complicated it cannot excite symptoms. 
If one could accept the hypothesis that a simple displacement of the 
uterus inhibits the supreme function of the organ, namely, child- 
bearing, then one might assume that our Creator adopted this as one 
of the chief methods of exterminating the human race. 

Except in very rare instances, an uncomiilicated displacement can- 
not possibly interfere with conception or any other function. If this 
were the common source of female sterilitj’-, the condition would be 
infinitely more frequent than it is. Indeed, it may not be far of tlie 
mark to say that 25 per cent or more women of the childbearing age 
would be found in this class. 

Personally, I am familiar with no data which prove tliat simple 
retrodisplacements bear an etiologic relationship to sterilitjL In all 
our literature reference is made to this subject, but there are no 
data on which one can base a positive conclusion. Sterility is often 
cited as a sequel of retrodisplacements, but rarelj’^ is the story fully 
told. There is a vast difference between a one-year, two-year, 
three- and five-year sterility. Simple di.splaeemeuts must play but a 
minor role in the barrenness of women. 

While sterility is usually set forth as one of the symptoms of retro- 
posed uteri in one paragraph, the paradox of the possibility of abor- 
tion taking place is mentioned in the next. 

That this unfortunate termination of pregnancy may take place in 
uteri imprisoned underneath the sacral promontory, no one will deny, 
but pelvic incarceration of a gravid uterus is an exceedingly infre- 
quent occurrence. In an experience extending over a period of sev- 
eral years, I have not observed this combination of conditions. 

With regard to the teaching, more or less prevalent, that, if preg- 
nancy should occur, a simple displacement might jeopardize the fate 
of the embiwo by expelling it prematurely, is, I am convinced, a spe- 
cies of gynecologic pedagogy not wholly true. Abortion occasionally 
may occur, just as it does occur occasionally under entirely normal 
circumstances, but that it is a common cause of abortion, I regard as 
exceedingly doubtful. 

Impaction with abortion as a sequel is possible, but how often has 
it been obsex'ved? The “danger” to a pregnancy complicating a sim- 
ple displacement is overemphasized. In this connection, I hesitate to 
use the word “coercion,” but I do laiow the term in the form of a 
method is sometimes employed in impressing a patient with the 
“seriousness” of the trouble and I regret to say it also occasionally 
is used in equally impressing a patient with the “necessity” of sur- 
gical interference. The magnitude of the symptom complex, so 
frequentlj^ ascribed to retroposition of the uterus, to me, seems in- 
credulous and cannot be explained on rational grounds. 
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Indeed, nearly every conceivable symptom, as nervousness, func- 
tional and even organic; sterilitj”, leucorrhea, distui'bed menstruation, 
dyspareunia, irritation of tlie bladder and bowel and, of course, the 
Nemesis of all women, backache, is often attributed to simple uterine 
displacements. 

Chipman quotes La Roehefaucold, who said: “Pain is the greatest 
liar in the world,” and Chipman goes farther, asserting that, of the 
painful liars extant, “backache is the greatest Ananias or Sapphira 
of all.” 

The men propounding this threadbare doctrine ostensibly believe 
with the ancients that the uterus has the unusual facility of sailing 
about like a rudderless ship, ultimately anchoring itself in some 
favored section of the body. 

The teaching is utterly false and the party to benefit thereb}' is 
obviously not the patient, but the individual who unscrupuously lends 
himself to such an iniquitous system of medical banditry — a system 
which : 


“]\Iay have heaven in its looks, 

But hell in its name.” 

It is taught, too, by men who I am confident know better, but 
taught nevertheless, words — words : 

“In each of which the teacher shakes a lance, 

Tliough brandi.shed in fhe eyes of ignorance.” 

I am fully conscious of the feeling respecting the current of 
thought encircling the topic of uterine displacements. I realize, us I 
am sure you all do, that there is still a wide diversity of opinion con- 
cerning all features of the subject. 

Unanimity of opinion has not crystallized regai’ding the symptoma- 
tology and treatment of displacements and perhajis it never will. 
But unanimity of opinion rarely applies to anything and it would be 
obviously unnatural to expect a unanimous judgment with regard to 
this phase of gynecology. 

In this country two interesting jiapers have recently appeared, one 
by Dr. Arthur Dean Bevan, if not wholly condemning, advocating at 
least a reversal of our attitude with respect both to the symptoms 
and treatment of backward displacements. The other paper, analyz- 
ing all fenfure.s of the trouble and advocating a more compromising 
altitude, indicates that its author. Dr. George Gi-ay 'Ward, Jr., be- 
lieves that certain displacements arc influential in e.vciting s.vmptoms 
and that in the.se. surgery is not only justifiable, but successful. 

In England, too. at the recent meeting of the British Medical Asso- 
ciation. at Bath, a lengthy paper was pre.sented. depicting and ascrib- 
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ing a long chain of symptoms as due to simple backward displacement. 
In this contribution surgical therapy was strongly advocated, but in 
the lengthy discussion which followed, the contentions of the con- 
tributor were not supported. By the various gentlemen who took 
part in the discussion, ten in all, a middle course was advised. In 
therapy, surgery was given second place. 

Bevan in his paper, to which I have already referred, expresses his 
convictions regarding displacements in the following language : 
“Thirty years or more ago, as a young surgeon, I was very skeptical 
about the local and general symptoms ascribed to retroposition of the 
uterus. I could not understand how a movable retroposed uterus 
could excite symptoms any more than a mobile sigmoid which might 
fall backward or forward or right or left. I soon found that patients 
upon whom I operated and brought the uterus forward in the supposed 
normal position, were not only not benefited, but many were made 
worse by the operation, so I, therefore, early discarded it as unnec- 
essary and illogical.” 

Looking upon this problem, he says, as a piece of scientific research, 
we are in a position today to state that uncomplicated, movable retro- 
posed uteri produce no symptoms and that operative procedures on 
such cases must emphaticall 3 '’ be condemned. 

The retroversion question has also been clearly set forth by Jaschke. 
In a study of 1000 cases of retroposition, compared with 1000 cases 
of anteposition, this obsem^er found that the supposed characteristic 
symptoms of retroposition: menorrhagia, leucorz’hea, dysmenorrhea, 
constipation, bladder irritation, backache, and sterility, occurred just 
as often in the anterior as they did in the posterior position. 

Jaschke has reached the conclusion, therefore, that an uncompli- 
cated retroposed, movable uterus causes no cliaracteristic sj^raptoms 
of any kind and no characteristic distress. 

Realizing that my paper is dedicated to an analj’^sis of uncompli- 
cated retrodisplacement of the uterus, it may not be regarded as 
apropos to even mention that insignificant entity, if really an entity 
at all, antedisplacement. It would be a fatuous waste, indeed, of 
priceless time to even attempt to review the multiplicity of symptoms 
and the mammoth therapeutic pyramid erected to the glorification of 
this pigmj’- of gjmecologic deities. 

Personally, I do not believe a simple antedisplacement, one regarded 
as beyond the so-called natural anteflexion, is capable of exciting 
sy^mptoms. 

A pin-hole os I have never seen, nor have I ever observed a cervical 
canjil, the channel through which the menstrual fluid makes its exit 
from the uterine cavity, with a diameter less than the diameter of a 
red or white blood cell. ^Menstrual .symptoms associated with ante- 
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position must, tlierefore, be looked for in structures other tlian the 
uterine body. 

The train of symptoms often ascribed to an acutely anteflexed 
uterus is most frequentlj’- found associated 'vvitli the type of organ 
classified as the infantile variet}*. This is most commonly observed 
in individuals who present anj'thing but infantile characteristics. 
These patients, on the contrary, are, in the main, of the gigantic type. 
This feature in itself clearlj’’ indicates that the source of the trouble 
is not in the uteru,s, but in some derangement of the endocrine .system. 
Ilerein lies the origin not only of the maldeveloped uterus, but of the 
dysfunction, expressed symptomatically in dysmenorrhea, partial or 
absolute amenorrhea and sterility, as Avell as the bearded face, mas- 
culinity, moderate or mammoth body development combined with an 
anteposed, ill developed uterus; these form a symptom and sign com- 
plex which .speaks with plain intelligence of the fountain head of 
the trouble. 

It is a common observation that the bigger the patient the .smaller 
the uterus and the more profound the functional derangement. 

Treatment . — have devoted considerable time to the general dis- 
cussion and symptomatology of .simiile uterine displacements, because 
1 believe the study of these phases of the subject is more important 
than the treatment of the displacement itself. 

In considering the therapy of simple displacements, while it may 
.shelter one from argument, if not criticism, b\’’ assuming a compro- 
mising middle course, I .shall steer clear of compromise, because I 
believe, except in very rare instances, a simple displacement of the 
ntcrus is not worth treating. As Goldsmith said of Burke: “I select 
this course not because it is expedient, but because I regard it as 
right.” 

A study of events discloses that the round ligament operation, a 
consuming epidemic procedure a few years ago, is now being em- 
jiloyed only .sporadically. 

The late Dr. ^Vatkins said: “The round ligament operation seems 
to have ceased to be a subject of much general interest.” 

T am sure we arc all familiar Avith the conserAmtiA’c trend in the 
treatment of simple displacements and this docs not indicate that the 
trouble is less frequent, but that a mature surgical conscience has 
discovered therapy is rarely ncce.ssary. 

Indeed, if the conscrA'ative plan gradually ovoh-cd and adopted 
during the past few year.s eould be regarded as a criterion of the 
future, it is olndous that uncomplicated eases Avill be treated, if 
treated at all. along ultraeonseiwatiA'c lines. It is probable that sim- 
ple malpositions Avill bo regarded more from a physioanatomic and 
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not from a pathologic standpoint. Today the round ligament opera- 
tion in uncomplicated cases, I' rarely recommend or perform. 

The only type of displacement which one may legitimately place in 
the category of a surgical displacement is the large hyperplastic 
uterus, or the large chronicallj’- inflamed adherent uterus or the patho- 
logic prolapsed uterus. In these, considerably more surgery than 
simply shortening the round ligaments or fixing the uterus forward 
is called for. 

The practice of major surgery for a minor condition is not good 
surgery and it is prudent to keep in mind that all forms of surgery 
exact a definite toll of human life. 

If one may regard a multiplicity of therapeutic measures as sound 
evidence that none are wholly satisfactory, then at least some of 
those designed for simple retrodisplacement may he included in that 
chapter. More than 100 different operative methods have been de- 
Aused and next to the pernicious operation of dilatation and cm’ette- 
ment, I am not familiar Avith any that have had less justification or 
done less .good. Ten years ago the round ligament operation consti- 
tuted more than 10 per cent of the Avork of the gynecologist. I am 
persuaded that today it could be reduced to less than 2 per cent and 
all that is needed to see the consummation of this belief is a righteous 
surgical conscience. In simple cases it may be used occasionally as 
a matter of expediency in the course of other pelvic Avork, but z’arely 
as a matter of principle or on primary organic grounds. 

As regards the therapy of anteflexion, I have very little to say. 
To me it seems phj’sically impossible to correct an ill developed ante- 
posed uterus by either medical or surgical means. 

Personally, I belieAm a grossly maldeveloped anteflexed uterus Avill 
remain maldeA’^eloped and probably anteflexed forcAmr, irrespective of 
any type of treatment. 

So far as therapy is concerned, uteri of this form miglit legitimately 
be placed in the category of incurable conditions. 

If, hoAvcA'er, the ill deAmlopment is of moderate extent, some good 
may be accomplished by a restricted dietarj’- regime, combined Avith 
the administration of organic drugs. Apart from these measures, and 
eA’^en they afford but slight encouragement to either the patient or 
the physician, there is little one can do. 

Surgery in the foi'in of dilatation and curettement alone or com- 
bined AAuth a uterme stem pessary or the A'arious mutilating opera- 
tions on the cervix itself, may occasionally proA'ide some comfort, 
but surgery, too, generall.y is disappointing, is not Avithout features 
inhnical to the integrity of the cervical mueo.sa and indeed not AAuth- 
out danger even of a more serious character. 
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The stand I have taken respecting the symptoms of uncomplicated 
displacements of the uterus, I realize fully will not meet with uni- 
versal approbation. It perhaps, on the contrary, will be greeted by 
condemnation, but I do believe I have expressed a conviction which 
is gradually becoming and is destined to become more and more uni- 
versally recognized. 

I may be accused also of taking an ultra pessimistic point of view 
regarding the surgical therapy of simple displacement, but I feel 
justified in assuming a discouraging attitude because it is sustained, 
first, by the decreasing frequency with which operations are being 
performed; second, by the almost universal condemnation of surgical 
means, and third, by the almost unifox’m failure in my hands of 
operative treatment affording symptomatic relief. Two hundred 
years ago Alexander Pope in his Essay on Criticism said : 

‘ ' ’Tis hard to say, if greater want of skill 
Appear ill writing or in judging ill; 

But, of tlio two, less dangerous is the offense 
To tiro our patience, than mislead our sense. 

’Tis with our judgments as our watches, none 
Go just alike, yet each believes his oivn. ’ ’ 
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AIR INSUFFLATION OF THE TUBES* 

0 

By Peter Grai-'fagninO;, M.D., New Orleans, La, 

F or more than two years the Rubin method for tlie determination 
of tubal patency has been used in our clinic at Charity Hospital 
with such good results that a brief description of the technic and in- 
dications is AA'arranted at this time. In the beginning our apparatus 
was that originally described by Rubin, carbon dioxide gas being the 
insufflating agent, and his technic was folloAved in practically every 
detail. Reeentlj’-, however, we have modified the method someAvhat, Avith 
the idea of making po.ssible a AAdder application, and making its em- 
ployment practicable not only in the operating room but also in the 
physician’s office or even the patient’s room. As shown by the illus- 
tration, Ave have simply substituted the air bulb of the blood pressure 
apparatus for the carbon dioxide tank, therebj’- making the apparatus 
portable and simplifying the entire procedure very markedly. 

We believe that this method should be utilized in every instance in 
AAdiich the cause of a Avoman’s .sterility is of doubtful origin, and cer- 
tainly before operation of any sort is ever attempted for the relief of 
the condition. Our principal indications are: 

1. To determine the patency of the fallopian tubes in cases of sterility, 

2. To determine the patency of the fallopian tubes as an indication 
of their inA'oh’ement in chronic pelvic inflammatory disease or other 
pelAUc pathology, 

3. To assist in keeping the tubes oi^en folloAAung conservative opera- 
tive procedures, 

4. To determine the ultimate .success of operative procedures for open- 
ing occluded tubes. 

By using this modification of the Rubin apparatus Ave have found 
that the folloAving important details of teclinic can be controlled and 
a maximum amount of information be obtained from the examination : 

1. A constant Ioav pressure of gas or air can be maintained auto- 
matically. 

2. The rate or Aoav of the insufflating agent can be regulated ac- 
eurateU'. 

3. Tlie A'Olnme of gas or air which passes into the abdomen can be 
measured by tlie siphon meter. 

4. Intrauterine pressure can be recorded by means of the mercury 
manometer. 

It sliould be empliasized that patients are ncA'cr examined in tlie 

*R«i(l bt-fort* tlifc New Orb-.'ins GvnccoloBical rind Olwlotrlcal Society, MectlnB 
of Kcbruiiry 18, 1920. 
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presence of purulent or bloody vaginal discharges, nor is examination 
ever attempted in patients wlio have acute pelvic inflammatory disease 
or serious organic disease, particularly cardiac lesions. 

The examination is made under the most rigid aseptic precautions 
possible. After the patient has been placed in the lithotomy position, 
and the cervix and vagina have been carefully cleansed, the cervix is 
exposed by the use of a weighted or Sims speculum, and the cervix and 
cervical canal are painted with 3% per cent tincture of iodine. The 
anterior lip is grasped Avith the Amlsellum, the uterine canal measured 
Avith a sound, and the direction of the fundus noted. The rubber tip 
of the cannula is now adjusted to the size of the canal ; the cannula 
is introduced, and the rubber tip fitted as snugly as possible against 



Fiff. 1. 


the cervix to avoid the escape of the air. The apparatus is nOAv ad- 
justed and connected, and the air alloAA'ed to floAV gently, so that it 
Avill take about tAA'entj^ seconds for the column of mercury to rise from 
zero to 100 mm. The Amlume of air AAdiich has passed into the abdomen 
can easily be measured by counting the number of pulsations or ex- 
cursions of the air in the siphon meter, about 40 c.c. of air passing into 
the abdomen Avith each excursion. Not more than 300 c.c. of air should 
be introduced when the modified Rubin apparatus is used, because air 
is not so readily absorbed, often remaining more than forty-eight hours, 
so that A^ery distressing pressure symptoms may ensue, particularly 
if the patient is in any AA^ay aethm. Carbon dioxide, on the other hand, 
is absorbed so rapidly from the abdomen that the symptoms from the 
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amount used in an average examination will disappear within fifteen 
to thirty minutes. 

If the pressure findings indicate any degree of obstruction to the 
passage of air through the tubes, too much reliance should not be 
placed upon one examination, nor is the result of an examination reli- 
able when the patient is near her menstrual period. Examination 
should not be done within a week before or a week following a period, 
as the congestion of menstruation may cause partial or complete ob- 
struction of the tubes, and even in a patient whose periods are ordinarily 
regular some irregularity of time may be present. For some reason, 
which we have not yet been able to fathom, occasional cases will be found 
to have occluded tubes at one examination which are patent at subse- 
quent examinations. If we find the tubes obstructed at one examination 
and can find no definite cause for the obstruction, we examine the 
patient at least tvdce more, on different occasions, before we make a 
definite statement as to the patency of the tubes. 

There are three ways of knowing whether or not the air has passed 
into the abdomen: 

1. Pressure findings. A drop in intrauterine pressure during the 
examination, if there has been no leak about the cannula in the cervix, 
means that air has passed through one or both tubes. An intra- 
uterine pressure of 200 mm. on repeated trials indicates that both 
tubes are closed. 

2. Shoulder pain. As soon as the patient assumes the upright posi- 
tion she maj'- have pain in one shoulder or both. This symptom we 
have found to be present in over 90 per cent of the cases in which the 
air has passed into the abdomen, and we therefore accept it as prac- 
tically positive evidence that the tubes are patent. 

3. Fluoroscopic examination. If the patient is examined in the up- 
right position after the air has passed into the abdomen a layer of 
the air can easily be seen beneath the diapliragm. At first we routinely 
subjected all our patients to fluoroscopic examination, but this was 
later discontinued, and we now fluoroscope only those patients in whom 
shoulder pain does not develop, particularly if a drop in pressure 
has occurred. 

Most patients complain of some discomfort during the examination, 
and the shoulder pain, to which reference has been made, in some 
instances is quite severe. If they are taken into a dark room for 
fluoroscopic examination a certain number will faint as a result of 
the shoulder pain and apprehension. 

Tliat the metliod has some therapeutic value, as well as a definite 
diagnostic value, is be 3 "ond question. Vai’ious winters liave reported 
cases of pregnane^’’ following simple insufflation of the tubes in un- 
doubtedh’’ sterile women, and it is perfectly possible that the entrance 
of the gas or air into the tubes, under pressure, will expel mucous 



CHANDLER : SARCOMA OF THE STOMACH 


101 


plugs from them, separate agglutinated surfaces, and straighten out 
Icinldng which may have taken place along their course. In our hands, 
however, the procedure is largelj’’ a diagnostic one, and it is from that 
standpoint in particular that we commend it to you. 

CONCLUSIONS 

1. The modified Eubin method for the determination of tubal patency 
is a simple and safe diagnostic procedure, tlie portable apparatus being 
its principal advantage. 

2. If details in technic are careful^’^ observed, an accurate opinion 
as to the condition of the tubes can be given in at least 85 per cent of 
the cases examined. 

3. Patients should not be examined near a menstrual period, or 
in the presence of acute pelvic inflammatory disease or serious organic 
lesions, especially heart disease. 

4. All cases of sterility in which a definite diagnosis of the cause 
cannot be made bj”- bimanual pehde examination should be insufflated. 

5. The method is almost entirely diagnostic, although it has some 
therapeutic value, and pregnancy will follow in a small percentage of 
the cases. 

Physicians’ and Surgeons’ Building. 

(For discussion see page 135.) 


SARCOMA OP THE STOMACH'* 

By George P. Chandler, M.D., P.A.C.S., Kingston, N. T. 


O N JUNE 12, 1923, a womaii thirty-eight years of age, the mother of four chil- 
dren, whose last child was born thirteen months before, came to my ofSce for an 
examination. She stated that she was pregnant and asked advice as to when she 
should enter the hospital for her next child. She was pale and so weak that every 
effort exhausted her. She had been vomiting for nearly six months, perhaps once a 
week at first, with gradually increasing frequency. There was no blood in the vomitus. 
She thought at times that she had felt quickening but was not sure. Her menses 
had never appeared since her last child, and she was therefore at a loss to know how 
far pregnant she was. 

Upon examination I found the uterus noimal, but found a large tumor in mid- 
abdomen, which simulated a pregnant uterus. The mass was round, filled the ab- 
domen, and was movable, but did not seem to be attached to anything. It seemed 
softer than a fibroid. I was sure it was not an ovarian cyst. It was not connected 
with the liver or spleen, and as she was so emaciated, I could feel each kidney. I 
felt that she was entitled to an operation since the tumor was movable. 

She entered the hospital the next day, and the morning following I opened the 
abdomen. The mass was of bluish color shining through the omentum. On lifting 
up the greater omentum, I found that the mass was in the lesser sac of the peri- 
toneum, pulling down the stomach and stretching the gastrocolic omentum. I 


.-.t- Thirty-eighth Annual Meeting of the American Association of 

Obstetricians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., September 
^ o, 4.7 HHu 18, 1925, 
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opened the lesser sac through the gastrocolic fold just to the right of the colicainedia 
artery, and expressed from the lesser sac a tumor practically round, eight and one- 
half inches wide by nine and one-half inches from above downwards. It weighed 
nearly nine pounds; it was solid, attached to a broad pedicle about two and one-half 
inches wide, and the tliichness of a finger. It was attached to the greater curvature 
of the stomach posteriorly. 

The patient 's condition at this time was very bad. 

I rapidly clamped the pedicle with curved clamps that followed the symmetry of 
the greater curvature and tied off large vessels individually in the stump, then re- 
moved the clamp and covered in the stump with a running suture. A running suture 
closed the omentiun, and a rapid closure of the abdomen followed without drainage. 

We despaired of the patient’s life for six days, when she began to gain, and 
finally, much to our surprise, made a recoverj'-. She is today, after two years and 
three months, a well, strong woman who lias gained twenty pounds and says that she 
has never felt better in her life. 

The pathologist reported that the growth was a small, round-celled sarcoma. 

Sarcoma of the stomach is one of the rarest conditions presented to 
the surgeon. According to W. D. Haggard, Bruch in 1847 put on 
record the fii’st case of primary gastric sarcoma, and Virchow in 1887 
operated upon the first patient for this condition. Up to 1912 there 
were hut 61 reported cases with eleven survivals after operation, rang- 
ing from three months to seven and one-half years. 

In 1914, Flehbe collected 157 cases based on autopsy findings. There 
had been up to 1920, according to Haggard, but 107 operative cases. 
Therefore, the total recorded cases of sarcoma of the stomach, up to 
1920, of autopsy or operative cases , are 244. Since then, I can find 
onlj^ 19 published articles on this subject in this or in any other coun- 
try, totaling not over thirty more cases. A condition that totals but 
274 reported specimens (operative and autopsy together) must be a 
rare one. 

The largest case on record is one imesented by Cantwell in which 
the tumor weighed twelve pounds. Pagenstecher records one weigh- 
ing eleven pounds. These two cases are the only ones that I can find 
in which the tumors were larger than that of my own case. 

The sex of the patient has no bearing on the frequency of the lesion, 
it being equally divided. The age limit is from three years to eighty 
years, but the most common age is 41.6 years, differing from car- 
cinoma, which is 61.2 years, according to the last U. S. Census reports. 

There are three groups of cases, viz.: spindle-cell myosarcoma, 
lymphosarcoma, and miscellaneous round-celled sarcoma. 

Douglas states that round cell and lymphosarcomata increases more slowly in .size 
than spindle cell, and judging from the statistics of the progress of the di.sease, 
ca.'^cs of sarcoma of the stomach metastasize loss rapidly than carcinoma, and the 
length of life after the appearance of the disease in nonoperative cases appears to 
bo longer than in carcinoma cases. Therefore operative results should afford a bet- 
ter prognosis than in carcinoma. 

It would seem that a benign tumor of the stomach may exist for rears, and then 
giadnally become a sarcoma. One sneh case has bei.m reported by Kimptnn where 
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ho resected the stomach for a round-celled sarcoma at the age of thirty years. The 
patient had noticed this tumor since she was eleven years of age, which case would 
seem to prove this. These tumors metastasize much less rapidly than do carcinomata. 
IVhen metastasis does occur the lymph nodes of the stomach are first affected and 
then the liver, but the general tendency is not to metastasize. 

Porni reports that round-celled make up two-thirds of all gastric sarcomata; 
spindle-colled, less than one-third, and lympho.sareoma, a .small percentage. 

Ulceration seems to be rare as a rule in this class of tumor, and as 
the site of the tumor is near, but not commonly in the pylorus, there 
is less obstruction than in carcinoma. 

Early diagnosis with successful removal means a much better prog- 
nosis than in carcinoma for this reason. 

Overton’s patient lived ten j’^ears after operation; Krause’s patient 
lived seven and one-half years; Kimpton’s five years and ten months; 
the Mayo’s four years, and Douglas of New York has written me that, 
out of his three eases of this condition, the one that lived was well 
and healthy six j^ears and six months after operation. 

The diagnosis is often impossible. There may be no gastric symp- 
toms at all. The loss of flesh is marked and there is anemia, weak- 
ness and frequently hemorrhage from the stomach or in the stools. 
There is rarely obstruction, as in carcinoma, and the tumor is usually 
much larger, 

I did not use the x-ray nor the fluoroscope, but I believe that the 
fluoroscope should be used. I doubt if the x-ray Avould be of much 
advantage, 

Note; Since writing this article, 1 have found five additional cases of Sarcoma 
of the Stomach noted in The Surgical Clinics of North America for August, 1925, v. 
No. 4. 

II East Chestnut Street. 

(For discussion see page 122.) 




A Collective Report op 142 CAs gs- 

By E. M. Lazard, M.D., F.A.C.S., John C. Ir'v^in, and 

John Yruwink, M.C., Los Angeles, Calip. 

(From the O'bsietrical Depai'imenif Los Angeles General Hospital) 

I N OCTOBER, 1924, one of us (Lazard, American Journal-op Ob- 
stetrics AND '-Oynecology, February, 1925) reported to the Los 
Angeles Obstetrical Society, the results in a series of twenty cases of 
eclampsia treated by the intravenous use of magnesium sulphate at 
tlie Los Angeles General Hospital. In May, 1925, we were appointed 
a committee of the Los Angeles Obstetrical Society to' collect and 
report on all available cases which had been treated by this method. 
We have now records of 142 ea ses, reported from hospitals and doc- 
tors in and aimind Los Angeles; a few being reported from more 
distant points. 

Most of the cases were from the Los Angeles General Hospital and 
of the others, many were either under the immediate charge of or 
were seen in consultation by members of the obstetrical staif of the Los 
Angeles General Hospital. 

AYe have to thank the managements and stall doctors of the Meth- 
odist, California Lutheran, Hollywood, Kaspare Cohn, AYhite Memo- 
rial, Florence Crittenton Home, St. Vincentes Maternity Hospitals, 
and the several doctors who personally rei^orted cases to us, for per- 
mission to include their cases in this report. 

For purposes of this study, we have included under the term, 
eclamptic toxemia,’’ all toxemias of pregnancy which have resulted 
in conAuilsions or, in which treatment has been directed toward the 
prevention of convulsions (preeclamptic toxemias). These cases 
naturally fall into three classes from an etiologic standpoint. 


(1) The true eclampsia (so-called, for the want of a better term) in which the 
toxemia is the result of some primary toxin, incident to the pregnancy and to 
which there is added toxemia of liver deficiency and of kidney deficiency (toxic 
neplirosis). These cases can only be diR'crcntiated from the second class by tlie 
absence of antecedent history of renal disturbance, by the practically normal blood 
chemistry and, in case of recovery, by the comparatively rapid return to normal 
of blood pressure readings and urinary findings; in case of death, by the typical 
liver changes and lack of any chronic renal changes. 

(2) The nephritic eclampsias, which are merely nephritic uremius of the preg- 
nant; these cases are difTercntiatcd by the histoiy of antecedent nephritis, the long 

•Read at a joint mcotinfr of the Ivos Angeles Obstetrical Society and the Tx>.s 
Amrclcs County Medical Association, Febnmty' 18, 1926. 
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continued Mgk blood pressure and albuminuria before the onset of eclampsia, by 
the high values of retention products in the blood, by the comparatively few 
eclamptic seizures (unless there be complete anuria) and the prolonged uremic 
coma and delirium j in case of recovery, by the persistence of high blood pressure 
and urinary evidence of nephritis, by the tendency to recur with succeeding preg- 
nancies, and in case of death, by the autopsy findings of chronic nephritis with 
few or no liver changes. 

(3) That class of cases in Avhich there is superimposed on a mild chronic nephri- 
tis, a true eclamptic toxemia. 

Preeclamptic Toxemias . — There have bee n 45 ca ses, 23 General Hos- 
pital and 22 outside cases of toxemia which have received intra- 
venous magnesium sulphate, in addition to the usual preeclamptic 
treatment, in an attempt to prevent the occurrence of eclampsia (con- 
vulsions and coma). Of these eases, nine were given their first injec- 
tion during labor and three had their first injections postpartum. 
These were given as prophylactic doses because the patients had high 
blood pressure, 150 to 240, all but one had albuminuria and casts, and 
all had headache or edema or both. Thirty-three were started on the 
treatment from one day to four Aveeks antepartum; coming under 
treatment as preeclamptic cases. Thej’’ received doses of from one 
'injection of 20 c.c. to 24 injections of 20 c.c. each, this last one over 
a period of twenty-three days. 

Of the forty-five patients, six d eveloped commlsions, four of whom 
had had but one injection, one had had four injections and one had 
had three injections. In two patients, the convulsions (Cases 2 and 
5) developed within twent 3 ''-four hours of the beginning of the treat- 
ment, in one patient (10) forty-eight hours after her only injection 
(not given enough), one patient (22) on the sixth day postpartum 
after having been given one injection at time of labor, and one patient 
(45) had her only convulsion postpartum after being under treatment 
for two Aveeks, antepartum. 

Of these 45 patients, 30 had spontaneous deltyeries ; three, induced 
labors; five, assisted labors (forceps or version) and seven had cesa- 
rean sections. Of the babies, there Avere 34 living babies, 6 premature 
stillbirths and 3 full-term stillbirths. One of the full-term stillbirths 
Avas due to a premature separation of the placenta. 

One patient, (14) a primipara, was referred by her doctor to the General Hos- 
pital, for emptying of the utenis because of her toxemic condition at the thirtj’- 
fourth week of her pregnancy. She Avas carried four weeks to spontaneous deliver}' 
of a living baby without the occurrence of convulsions. 

Two patients were treated in two pregnancies for toxemia. One patient. Case 
8, was admitted 4/10/25 as a preeclamptic. This was the same patient as Case 
G of the eclamptic series, who Avas in the hospital 7/14/24. On her first admission, 
she was in convulsions when admitted, was given magnesium sulphate intravenously, 
and the next day delivered spontaneously a stiUbom child, making a good recover}'. 
On her second admission, nine months later, she was eight months pregnant, had 
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a blood pressure of 240/132, albumin ++; slie rvas again given the magnesium 
sulphate intravenously, and four daj's later, delivered spontaneously a living baby. 
She had no convulsions and made a good recovery. This was probably a nephritic 
toxemia. 

This patient, Case 4, admitted 12/20/24, a nephritic with marked general edema, 
albumin + + + + and casts, had six intravenous injections, a bag induction on 
12/31/24 with spontaneous delivery of a premature stillborn child, returned to the 
iiospital 11/8/25. Another patient. Case 21, five and a half months pregnant, with 
marked generalized edema, blood pressure 190/150, albumin + + + +, casts H- + +, 
had six injections of magnesium sulphate, with little effect on the' general condi- 
tion, except that she did not develop convulsions or coma, she had a bag induction 
on 11/12/25. The next day, there being no response to the bag insertion, it was 
removed and the resident physician dilated manually sufficiently to deliver the five 
and a half month stillborn fetus. In the manipulation, the very edematous cervix 
was lacerated but with little apparent bleeding at the time. Two hours later, the 
patient was in shock and died four hours after delivery. The autopsy revealed 
marked subacute nephritis, extensive laceration of cervix into base of right broad 
ligament and extensive hemorrhage into retroperitoneal region of pelvis around 
vagina and cervix. Liver was very pale with central hemorrhages. Cause of death : 
subacute nephritis with prcgnancJ^ Contributory shock following laceration of 
cervix (Maner). 

EclampUcs. — In the eclamptic series (those who had one or more 
convulsions) there were 103 pati ents, of whom 54 were General Hos- 
pital patients, and 49 outside ones, their ages ranging from twelve to 
forty-four years. Of these 103 patients, there were 69 primiparae. 
There were 50 antepartal, 25 intrapartal and 28 postpartal eclampsias. 

Mortality. — There were fourteen deaths from all causes in the entire 
series, a gross mortality of 13.6 per cent. Cases 3 and 19 were early, 
cases and did not have the treatment which is carried out at the present 
time. They "were reported in detail in the preliminary report (Amer- 
ican Journal op Obstetrics and Gynecology, February, 1925). 

Case 22. — This patient recovered from her eclampsia, had a spontaneous delivery 
of twbis, developed a puei'peral sepsis from which she died three weeks postpartum. 

Case 25. — A primipara at her eighth month, had one convulsion, went into coma 
from which she did not come out, and died eighteen hours later without having 
any more convulsions. It wa.s our impression that she had a cerebral hemorrhage 
but no autopsy of the brain was made. The autopsy showed typical eclamptic 
changes in the liver. 

Case 31.— Patient admitted in coma, had a spontaneous delivery of twins, hud 
no convulsion after admission, and died forty hours later. Autopsy showed vo 
eclamptic changes in liver, subacute nephritis, localized areas of bronchopneumonia, 
jmlnionary edema. 

Case 33. — ^This patient, para x, eight months pregnant, had three convulsions 
fourteen hours before admission and remained in deep coma. On admission she 
was profoundly comatose; there were evidences of bronchopneumonia and pul- 
monary' edema; she died twelve hours after admission, undelivered. Autopsy: con- 
iluent bronchopneumonin, f.ntty infiltration of liver with diffuse hemorrhagic areas 
in lobules, cloudy swelling of kidneys. 
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Case 3(5. — Para i, eight mouths prcgnaut. Convulsions began three hours before 
admission and were not controlled until seven hours after admission; constantly 
deepening coma, patient died, undelivered, twenty-four hours after admission. 
Autopsy: confluent bronhcopneumonia of upper and lower lobes of right' lung, 
usual eclamptic changes in liver, acute parenchymatous degeneration of kidneys. 

Case 4G. — Para i, six and a half months prcgnaut, fust convulsion two and a 
half hours before admission; second convulsion one hour later, she was admitted in 
coma. ISTo further convulsions. Came out of coma partially the first day, then with 
gradually deepening coma, she died, undelivered, five days after admission. 

Clinical Diagnosis. — ^Nephritic iiremia. No autopsy. 

Case 55. — Para ii, six months pregnant. Convulsions began ten houfs before ad- 
mission, ten convulsions having occurred; she was in coma on entrance, had one con- 
vulsion after first injection of magnesium sulphate, remained in coma, presented evi- 
dences of cerebral injury and of bronchopneumonia. Died, undelivered, twenty-seven 
hours after admission. 

Clinical Diagnosis. — ^Nepliritic uremia. No autopsj'. 

Case 76. — (Outside case) Para i, eight and, a half months pregnant. Admitted 
in posteclamptic coma, having had one convulsion; no further convulsions. Coma 
, completely cleared in twenty-four hours. Cesarean section sixth day after recovery 
from eclampsia; she went into shock on table and died one hour later of surgical 
shock. 

Case 77. — (Outside case) Para i, eight months pregnant. Patient was admitted 
to hospital in labor. She developed intrapartal eclampsia, had a spontaneous de- 
livery, death occurring four hours later, without any more convulsions. Autopsy: 
typical liver changes, severe acute renal degeneration. 

Case 79. — (Outside case) This patient was admitted in coma. Twin delivciy nine 
hours before entrance. Convulsions began six hours after delivery. Last convulsion 
five hours after admission. Did not come out of coma and died thirty-nine hours 
after admission. Had considerable treatment other than magnesium sulphate. 

Clinical Diagnosis. — Nepliritic uremia. No autopsy. 

Case 85. — (Outside case) Para i, at term. She drank excessively of alcoholics 
(bootleg) during pregnancy. Forceps delivery; six hours later, convulsion, almost 
comifieto anuria first twenty-four hours; came out of coma Avithin twelve hours, then 
low delirium; three and a half days later another convulsion, coma for six hours, 
then loAV delirium. She died eight and a half days after delivery. Showed high 
retention products values in blood chemistry. 

Clinical Diagnosis. — ^Nephritis. Autopsy sliowed no liver changes; 
pyonephrosis, chronic interstitial nephritis Avith an acute hemorrhagic 
nephritis superimposed. 

Case 94. — (Outside case) Para i, at term. Coma and convulsions two hours be- 
fore entering hospital. Spontaneous stillbirth one hour after admission. Only two 
convulsions in hospital, the last one, nine hours postpartum. She did not come out 
of coma and died three days after admission. Very high retention products values 
in blood chemistrj'. 

Clinical Diagnosis. — Nephritic uremia. No autopsy. 

^ Of these fourteen patients avIio died, one (22) recovered from her 
eclampsia, and died three Aveeks later from sepsis, and one (76) died 
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of surgical. shock from section, six days after recovery from eclampsia. 
These two cases should be figured as recoveries from the eclampsia. 
One patient (33) was moribund ivhen she first came under observa- 
tion, and two (31 and 85) were proved, by autopsy, to be straight 
nephritic uremias witliout any typical elcamptic changes postmortem. 

Deducting these five deaths, there are left nine deaths in one hun- 
dred eases, a corrected mortality of 9 per cent. There were four of 
these nine deaths clinically nephritic uremias, but as there was no 
postmortem examination, we are including them in our mortality to 
be on the conservative side. In addition to this, the first two cases 
were early ones and had much other treatment, which as we have 
already pointed out, we felt was in great measure responsible for the 
outcome. 

The General Hospital cases in this series naturally show a higher 
mortality than those from the outside because the latter wei'e for 
most part private cases which had had some prenatal care, while those 
from the General Hospital were all what might be teimied “neglected 
cases.” Of the fifty -four General Hospital cases, 90 per cent first 
came under treatment from two to fifteen hours after the beginning 
of the eclamptic attack and were admitted in convulsions or in post- 
eclamptic coma. Of these fifty-four, there were eight deaths, a mor- 
tality of 14.8 per cent. In the five years immediately preceding the 
institution of this method of treatment, the mortality rate at the 
General Hospital as reported by one of us (Irwin, California and 
Western Journal of Medicine, Feb. 26) was 36 per cent. Our mortal- 
ity rate, therefore, in the first year and a Iialf of this method has 
been reduced about 60 per cent. 

If we include the 38 cases Avhich were definitely preeclamptic 
when they were first given magnesium sulphate and wlio did not 
develop convulsions, we liave nine toxemic deaths in one hundred 
and thirty-eight cases, a corrected mortalitj^ of 6.5 per cent for the 
entire series. 

J Of the 75 ante- and intrapartal eclampsias, six patients died unde- 
livered, there Avere forty-eight living babies, sixteen premature still- 
born and ten full-term stillborn; eight of tlie Ihdng babies dying of 
prematurity or toxemias Avithin tAA'o Aveeks, so from the seventy-five 
patients who were delivered after treatment was instituted, there 
Avere forty liAung babies discharged from the hospital. 

In presenting tliis subject at a clinic at the Los Angeles General 
Hospital to a gi’oup of doctors, one of us Avas asked, “Doctor, do you 
carry out this procedure in your priAmte eases?” TJie ansAver Avas.. 
“Certainly, AAhy do you ask?” Whereupon the doctor replied, “The 
attacks are so terrifying to the family that they constantly impor- 
tune the doctor to institute some more radical procedure,” meaning 
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hy this, a terniiiiation of tlie pregnancy. A study of these deaths will 
answer this question. 

^ Of the fourteen deaths, two were postpartal cases, one (Case 19) 
had a difficult forceps delivery at the height of her toxemia, one died 
of sepsis three weeks after a spontaneous delivery, one had a spon- 
taneous delivery of twins immediately after admission, one died of 
surgical shock from section after recovery from eclampsia, one intra- 
partal case died four hours after an easy spontaneous delivery, one 
(Case 94) spontaneously delivered within an hour after admission. 
In none of the cases could delay in completing the delivery have been 
a factor in the fatality, while in one the surgical shock of the delivery 
was the direct cause of death, and in one, in all probability, it influ- 
enced the outcome unfavorabljL 

Of the six who died undelivered, one remained in deep coma and 
died eighteen hours after her only convulsion, one was moribund 
(bronchopneumonia and pulmonary edema) on admisison, dying 
within twelve hours, one died twenty-four hours after entrance with- 
out coming out of her coma, one died on her fifth day in the hospital 
in a uremic coma, one died in a nephritic uremia, twenty-seven hours 
after admission. 

Surgical termination of the pregnancy, in any of these cases, was 
out of the question, as it would only have hurried the fatal issue. 

As to other treatment, a study of these fatal cases will show that 
they were the ones which had most supplemental treatment. 

Intercun’ent Eclainxma . — ^Lichtenstein describes Avhat he tei’ms 
“intercurrent eclampsia,” in which, with conservative treatment, the 
eclampsia is overcome and the patient may go from several days to 
several weeks to delivery without recui’rence of the eclampsia. In 
this series, of the fifty antepartal cases, there were fourteen, 28 per 
cent, which recovered from the eclamptic attack and went from three 
days to six weeks before delivery without further eclampsia. 

Of these fourteen cases, two were discharged undelivered and re- 
entered the hospital fifteen days and twenty-two days, respectively, 
after eclampsia, and were spontaneously delivered; four had induc- 
tion of labor because of persistence of toxemic symiitoms (no eclamp- 
sia) ; three had sections (no general hospital case), and five had spon- 
taneous labors. 

One case (47) was of particular interest. This patient was admit- 
ted to the hospital eleven hours after onset of convulsions, which had 
reeimred hourly during the day; she had been in coma continuously 
since first convulsion and was at her thirty-second week of pregnancy. 
Two injections of magnesium sulphate controlled^ the convulsions and 
she was carried six weeks without recurrence of eclampsia to the 
spontaneous delivery of a living baby. 
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Of the sixty-seven cases delivered after the treatmeut was insti- 
tuted, there were forty-seven spontaneous labors, ten forceps extrac- 
tions, three versions, one breech extraction, eight bag inductions and 
eight cesarean sections. 

There has been but one cesarean section on an eclamptic patient at 
the General Hospital since we began the intravenous use of magne- 
sium sulphate. This patient (Case 53), para i, had been in labor 
twenty-four hours before admission, the os was dilated to 4 cm. and 
the head was higli above the inlet of the pelvis. While she was being 
examined, immediately after entrance, sJie liad iier first convulsion. 
She liad three injections of magnesium sulphate before being oper- 
ated upon three hours later, the cesarean section in this case being 
done for the dystocia and not because of lier eclampsia. 

Of tlie seven outside cases which were sectioned, one (Case 68) was 
operated upon for a cardiac decompensation, convulsions develoi^ing 
after the operation; one (Case 88) for a preeclamptic toxemia, con- 
vulsions developing after the operation; four (Cases 16, 56, 76, 90) 
after the convulsions and coma were entirely cleared, and one (Case 
83) during the eclamptic attack, so that of the eight cesarean sections, 
only two were done during the eclamptic attack and both of these 
because of dystocia. 

The rationale of the intravenous magnesium sulpliate treatment of 
eclampsia is as follows : As stated in tlie preliminary report, our first 
idea was to control the convulsions by the sedative and anticonvulsive 
effect of magnesium sulpiiate as was first demonstrated by Meltzer 
and Auer. “In addition, eliminative measures, such as plilebotomy, 
stomacli lavage, administi'ation of castor oil, colonic flushings with 
glucose and soda were carried out as in the treatment of any toxemic 
condition.” It was very soon noted that there was apparently a 
marked eliminative effect, evidenced by the diuresis produced, the 
rapid sub.sidence of the edema and improvement in the toxemic con- 
dition. 

This eliminative effect, we thought to be due to the dehydrating 
effect of the intravenous magnesium sulpliate. The tissue fluids are 
drawn into the blood stream, thus reducing the edema, and bj" in- 
creasing the aqueous content of the blood, diuresis is increased, over- 
coming acute kidney block and relieving the toxemia. The coma 
clears up more rapidly because of the reduction of cerebral edema 
(intracranial tension). Fui'ther experience has confirmed to our 
minds these deductions. 

A study of the case I’ecords also seemed to show that where addi- 
tional eliminative measures (lavage, phlebotomy, hot pack, etc.) were 
vigorously employed, the -convulsions were more difficult to control 
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and, in two of the General Hospital eases, apparently were factors in 
the -unfavorable outcome. 

In this regard, the third conclusion of the preliminary report ended 
as follows: “However, as our confidence in the magnesium sulphate 
bas increased, we have gradually i-edirced this supplementary treat- 
ment until, in the last two eases, little else Avas done.” Since then, 
in the treatment of the toxemias at the Los Angeles General Hospital, 
we have eliminated practically all other measui-es, depending entirely 
on the magnesium sulphate. That our confidence Avas not misplaced 
is proved, Ave believe, by the analysis of our cases. 

The folloAving routine is posted as a guide for the resident staff at 
the Los Angeles General Hospital: Preeclamptic cases Avith blood 
pressure 150 or higher, in addition to the usual sedative and elimina- 
tive treatment and dietary regulation, 20 c.c. 10 per cent solution 
magnesium sulphate intraA'^enously ; blood pressure to be taken tAvice 
daily and intraA’-enous magnesium sulphate repeated if blood pressure 
does not come doAAOi. Surgical interruption of the pregnancy only 
to be done Avith the consent of senior attending obstetrician. In 
eclampsia, 20 c.c. 10 per cent solution magnesium sulphate intrave- 
nously as soon after first convulsion as possible, to be repeated every 
hour until convulsions are controlled (attending obstetrician to be 
notified if convulsions are not controlled Avithin three hours). Blood 
pressure to be taken eveiy hour after the convulsions are controlled 
and if blood pressure begins to rise, again nearing its height at time 
of convulsion, repeat magnesium sulphate; also repeat if conAulsions 
recur. 

If patient is comatose or Aury restless in a semicomatose delirium 
and blood presure is falling, giAU chloral liydrate, gr. 20, and sodium 
bromide, gr. 40, -per rectum. All patients to be prepared for delivery 
as soon as they are quiet enough to do so. 

Utmost quiet to be obserAud and nui’se to be constantly Avith pa- 
tient until coma has cleared. Oxygen inhalations after each convul- 
sion until breathing is normal. If patient is in labor, ghu nitrous 
oxide gas for pains. If in second stage labor and iiroper progress is 
not being made, Ioav forceps extraction or Aversion may be done Avith 
consent of attending obstetrician. Cesarean section only to he clone 
for absolute obstetric indications and with consent of senior attendng 
obstetrician. After patient is delivered, blood pressure to be taken 
daily and intravenous magnesium sulphate to be repeated as indicated 
bj’- rise of blood pressure. 

All patients on discharge are referred to the medical clinic for 
thorough examination, in order to eliminate any possible local focus 
of infection Avhich may have acted as an exciting cause of the ec- 
lamptic attack. 
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Reactions . — The reactions to the intravenous injection of magne- 
sium sulphate have been mild, except in one instance, and all rapidly 
pass off. The one reaction noted was in a cardiac patient with decom- 
pensation, who developed eclampsia after delivery (by section). The 
doctor reports '"severe systemic reaction, cyanosis; short jerky res- 
piration which cleared in about fifteen minutes. No more convul- 
sions.” This patient made a recovery. 

The preeelamptics all complain of a feeling of warmth when the 
injection is given; occasionally there is nausea and vomiting, this 
especially if injection is given shortly after a meal; in a few cases, 
there were chills folowed by a rise in temperature, in one case to 
101° F., all of which rapidly cleared. 

In the past year there have been a few reports from other clinics 
which have used magnesium sulphate intravenously. 

H. J. Stollenwerck, of Jacksonville, Florida, in a personal communication, reports 
six cases in which this treatment was carried out. These cases are included in this 
series. 

J. 0. Arnold, of Philadelphia (The American Physician, December, 1925), reports 
the intravenous use of 20 c.c. of 10 per cent solution magnesium sulphate in con- 
junction with phlebotomy. He reports twelve cases, with recoveries in all. 

S. Berman, of the Boston Lying-In Hospital (Boston Medical and, Swgical Jour- 
nal, Jan. 7, 1926), says, "Wc have used tho magnesium sulphate solution in several 
cases and thus far the results have been very encouraging. The patients become 
restful and tho urinary output increases. The convulsions do not cease entirely but 
come less often. We believe it a worthy adjunct to our present method of treatment 
and deseiwing of a fair trial.” 

CONCLUSIONS 

I. Intravenous administration of magnesium sulphate in sufficient 
dosage will prevent the development of convulsions and will control 
them after their onset. 

2. A series of eclamptics is presented which, under the intravenous 
magnesium sulphate treatment, sIioavs a corrected mortality of 9 
per cent. 

3. The true nephritic type shows the greatest mortality. 

4. Surgical interference in the eclamptic should be limited to as- 
sisting labor (in the second stage) on definite obstetric indications. 

5. Cesarean section in the eclamptic is contraindicated except in 
the presence of absolute obsteti’ic indications. 

Our thanlts are due Dr. G. D. IManer, Pathologist at the General 
Hospital, and Dr. A. H. Zeiler for autopsy reports; to the various 
doctors who reported cases to us or allowed us to review their case 
records, and to our associates on the attending obstetric staff of the 
General Hospital for their cooperation in the work. 
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BREAST CANCER METASTASIS* 

By W. a. Coventry, M.D., F.A.C.S., Duluth, ]\Iinn. 

(From the Duluth Clinic) 

W ITH the year 1919, when the medical literature contained a large 
number of references to the use of the roentgen rays, both in pre- 
operative and postoperative eases of cancer of the breast, dissatisfied 
with the results obtained, I began to keep a more accurate record of all 
cases operated upon by myself as well as by several of my colleagues. 
We were all of the opinion that possibly the use of roentgen rays would 
tend to cure, to promote longevity, or to delay the fatal results in 
cancer of the breast. I franldy state that previous to 1919 I was dis- 
couraged with the results. At the present time I am more discouraged 
at the results of the so-called “cure” of breast cancer cases which 
have been operated upon by myself and by colleagues. A careful 
study of these cases has also brought forcibly to our attention the 
many avenues of metastasis that may occur in breast cancer. 

Of the ten women operated upon in 1920, eight are dead and two 
are living but have recurrences. 

Of the seven operated upon in 1921, five are dead; one has re- 
currences, and one is living and well. 

Of the nine operated upon in 1922, eight are dead; none have re- 
currences, and one is living. 

Of the eight operated upon in 1923, two are dead ; two have known 
recurrences ; four are living and well. 

Of the seven operated upon in 1924, four are dead ; three are living ; 
none have recurrences. 

Of the six operated upon in 1925, one is dead; four are living; one 
has recurred. 

This totals forty-seven cases in the five-year period. Twenty-eight, 
60 per cent, are dead. Pour, 9 per cent, are living with known re- 
currences; fifteen, 31 per cent, are living. Of the fifteen living, eleven 
were operated upon within a two-year period. Of those in the five- 
year period all are dead or have recurrences. 

All deaths were due to cancer metastasis, except two, one due to 
lobar pneumonia, which we were unable to prove had anything to do 
with metastasis, and one due to a long-standing diabetes. 

Of those living who have recurrences, carcinoma developed in one 

•Head at the Thirty-eighth Annual Meeting of the American Association of 
Obstetricians, Gj'necologists and Abdominal Surgeons, held at Hot SDrlnas Va 
September 16, 17, and 18, 1925. va.. 
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ill the skin on the operated side; in two, in the opposite breast; in two, 
in the supraclavicular glands of the neck, and in one, in the spine. 

Fortunately there are a few still living without any signs of re- 
currence, but the five-year period has not yet passed for them. 

A review of these statistics is not encouraging. 

In all of these cases the radical operation was employed with two 
exceptions. By “radical” I mean removal of the pectoral muscles, 
major and minor, wide areas of skin and breast tissue, of the fascia 
down to the ribs and that extending up to the clavicle, of the axillary 
glands and gland-bearing area. I believe the skill exercised in the 
removal of these breast cancers wms of average type. 

Eighty per cent of the eases had a preliminarj’’ treatment over the 
breast and the gland-bearing area in the axilla with roentgen rays, 
the average dose being five milliamperes, 100 kilowatts, 9 inch gap, 
10 inch focal skin distance, 5 mm. aluminum filter, and 15 minute 
treatment. 

Operation was then done at varjdng periods from two days to one 
week following the initial radiation. 

Ninety-five per cent of all cases have had postoperative x-ray therapy, 
the treatments varjdng from two to as high as twelve, in varying 
periods, from two to three weelcs apart. In some, the dose has not 
been as great as in others, but the standard dose already noted has 
been attempted. Pull treatment was not given those patients who 
suffered from marked nausea and so-called “x-ray sickness.” In fact, 
this dosage of x-ray was decidedlj'’ disagreeable to many of the pa- 
tients, and it was only by the greatest persuasion, and, of course, the 
hope that the treatment would be highly beneficial, that we were able 
to prevail upon many to continue the treatment. 

Never before have we observed such apparently rapid metastasis, 
and metastasis into so many portions of the body as this little study 
has revealed. Our observations on metastasis have confirmed those of 
Handley as to the avenues of invasion. 

Our series show that 95 per cent had axillary involvement before 
operative interference. These patients, however, were operated upon, 
the operator being well aware of the fact that much has appeared in 
the literature advising against removal when the axillary glands are 
involved, I am, however, certain that if the axillary glands are in- 
volved, one may at least attempt operation. We have observed thai 
in those with axillary involvement that were foUoAved witli x-ray treat- 
ment, especially into the axilla and over the breast area, only 2 per 
cent of the patients have had recui'rences in. the axilla of the side that 
was operated upon. 

There were four case.s in which there was metastasis into the clavicu- 
lar group of glands, either subclaAdcular or supraclavicular. The 
more recent literature tells us that the.se cases should not be operated 
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upon under any circumstances. Our observations have led us to be- 
lieve, although we have operated upon these eases, that not to operate 
is much better than to operate, because these eases in which we have 
found supraclavicular glands, in spite of the intensive x-ray treat- 
ment, have rapidly progressed and shown metastasis elsewhere, as Avell 
as in the supraclavicular region. 

hletastasis through the chest wall to the mediastinum and lungs 
has been observed in only two eases. There Avere, hoAvever, cases in 
Avhich there was lung involvement demonstrated, and Avhether they 
were primary through the chest wall, or whether they were due to 
malignant emboli or metastasis fi’om some other source, Ave Avere not 
able to determine. We had one case, however, in Avhich there Avas knoAvn 
metastasis through tlie pleura. 

Carcinoma in the opposite breast occurred in tAvo cases of the series, 
one of these being in a nursing mother. 

In four eases carcinoma later deA^eloped in the Ih’^er, but these Avere 
also associated with metastasis to other parts, so we have been unable 
to determine AA^hether the liver inAmlA’^ement was secondary to the breast 
involvement, or Avhether it was secondary to a metastasis that already 
had taken place in other parts of the body. 

Local recurrence in the skin has occurred in only one case. Our ob- 
servation previous to 1920 shoAA'ed that local recurrences to the skin 
occurred comparatively frequently, but I am of the opinion that the 
treatment with x-ray has undoubtedly retarded the occuyrenee of 
metastasis in the scar or in the skin over the removed area. 

Metastasis in the skeletal bones, especially the spine, the pelvis, and 
the heads of the femurs, have been most prominent in this series. 

Pain in the hips, in the pelvis, or in the back after an operation for 
carcinoma, even before definite evidence can be found by x-ray, is a 
very characteristic sign of metastasis. This pain is A'ery persistent and 
intense. More particularly is this true in cases of spinal metastasis. 
The frequency Avith which metastasis into the skeletal parts has been 
observed in this series, certainly leaves the impression that our use of 
x-ray seems to have scattered metastasis to remote parts rather than 
to have retarded it, as we had hoped it would do. 

In the order of frequency, metastasis has occurred in the head of 
the femur, the ileum, spine, sternum, the ribs, skull, and the lower jaw. 

We have not yet seen a ease of metastasis in the skeleton below the 
head of the femur. 

The treatment of metastasis, especially of the skeletal parts, by the 
use of x-ray, has not been satisfactory. Prompt and better results are 
recorded by the use of the high voltage dosages, when the pain is said 
to be relieved and the disease somewhat retarded. 
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Metastasis into the skeletal parts can only be determined by repeated 
x-ray pictures of the parts suspected of involvement, and in the early 
stages only by the closest scrutiny. 

It is generally agreed that the degree of malignancy in carcinoma is 
due to the type of cell found in the tumor. Tumor masses showing 
hyalinization and* fibrosis generally speak for longevity, while those 
cells of a more embryonic type speak for a shorter life. The unknown 
quantity of the degree of resistance of the patient must also be taken 
into consideration. These facts have been well shown by McCarthy 
and Sistrunk in a very admirable work. It is generally recognized 
that the size of the tumor in the breast is of no particular prognostic 
value, but that the involvement of palpable glands, with fixation, de- 
creases the chances more than one-half for a favorable outcome. 

All of the cases operated upon and reported here have had patho- 
logic examinations by competent pathologists. Those found to be 
of the scirrhous tj'^pe have lived longer than those in which there ivas 
marked mitosis. 

With experience, one comes more to believe that it is much better 
to give the patient the benefit of the doubt and remove all fibromas 
and cystic mastitis, so-called “lump in the breast”; this is a much 
safer procedure than to allow them to remain until a gross diagnosis 
of cancer can be made. 

Also, one may come to this conclusion : In view of the fact that when 
metastasis has taken place even into the axilla, cancer, although one 
may operate and use all precautions Itnown, has undoubtedly spread 
beyond the control of the surgeon, and one cannot help but feel that 
these patients Avould be far better off without operation. 

Our observations show that, in view of the fact that skeletal metas- 
tasis is so common and when once found the prognosis is hopeless, it is 
better practice in all cases of breast carcinoma to take roentgen pictures 
of the ileum, head of the femur, and the spine, so as to determine be- 
fore operation whether there is any metastasis in these parts. If 
metastasis is found, it would be very much better to refuse operation 
and to attempt to treat palliatively ; I feel sure that the ultimate out- 
come would be as favorable, if not more so, and that life would be 
prolonged by such a procedure. 

Our observations also convince us that the use of x-ray preopera- 
tively and postoperatively certainly has not shown the results that 
were hoped and expected of it, when this series began. 

(For discussion sec page 122.) 
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Conducted by Fred L. Adair, M.D. 


THIRD ANNUAL CONFERENCE OP STATE DIRECTORS OP 
MATERNITY AND INFANCY WORK 

Held at Washington, D. G., January 11 to 13, 1926 

R epresentatives were present from forty-one cooperating 
states and three states not cooperating with the federal and state 
activities. A program had been arranged by a committee of direc- 
tors (appointed at the previous conference) working in conjunction 
with the Children’s Bureau. Papers were presented by various 
authorities in their respective lines, and also by directors who had 
made a special study of or had valuable experience along certain lines, 
mostly in regard to the administrative side of the work. 

Dr. Fred L. Adair, of Minneapolis, read a paper on The Physician’s 
Part in a Practical State Program of Prenatal Care. (Will appear 
in the August issue.) 

Dr. Robert L. DeNormandie, of Boston, presented the Standards of 
Prenatal Care, intended for physicians in private practice and in 
clinics. (Will appear in the September issue.) 

Miss Caroline Van Blarcom discussed The Nurse’s Part in a State 
Program of Prenatal Care. 

The general vroik of the nurse is to assist the physician in carrying out the pre- 
scribed details of supervision, instruction, and care of expectant mothers, and to 
rvork toward the ideal of having every expectant mother under medical care from 
the beginning of pregnancy. She must cooperate with the physician to reorganize 
and regulate everyday lives of the expectant mothers in his care, and is respon- 
sible to him, because all her work is an interpretation and exact application of med- 
ical teaching. She must inspire in her patients a confidence which wall lead them to 
follow consistently her advice and instruction on details that the physican wishes 
them to know about but which he rarely has time to dwell upon for each patient as 
often and as long as he would like. She is responsible to the community, because 
her service is of public importance, the future welfare of the race depending upon 
the aggregate of such work as hers. She should know of the high maternal and 
infant mortality and the impairment of health of mothers and babies who do not die, 
both due, to a certain extent, to preventable conditions associated with childbirth. 
She must know the physiologic changes of the process, the earliest and mildest symp- 
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toms of danger, and the importance of immediate treatment for them. She must 
record each observation made at each visit to the patient. If she is to take tempera- 
ture and blood pressure and do urinalysis, the requirements must be rigid, all symp- 
toms must be noted and reported promptly, and such intangible symptoms as depres- 
sion, unusual fatigue, even carelessness, as an indication of fatigue, must be ob- 
served. The patient must be taught how to care for lierself, what changes to ex- 
pect, what symptoms to note, how to prepare the baby’s outfit, and how to prepare 
for delivery. Most maternity patients are still cared for in their own homes, and 
demonstration of clothing and other needed equipment is better than verbal descrip- 
tion. The nurse’s ingenuity may be taxed to help produce the results needed, yet she 
must remember that the requirements of all expectant mothers are the same, no mat 
ter how their financial and social le%’els may interfere with the attainment of them 
Lastly, the nurse must clear up the varied fears and mental obstacles which are in 
the minds of most patients, and replace them by a joyous anticipation of the baby 
that is to be born. 

Dr. Henry Schultz, of Chicago, read a paper on Statistical Studies 
and Graphs.'" 

Dr. Egbert L. DeNorisiandie read a paper entitled How to Make a 
Study of the Causes of Maternal Mortality. 

The international list of causes of death is to be followed, thus including all 
deaths of women, due more or less indirectly to childbearing. 

Not to be classified under the puerperal state are deaths of pregnant women from 
criminal abortion, an accident which in itself is enough to cause death, long-stand- 
ing chronic disease, such as tuberculo.sis or cancer, and acute infectious disease (ex- 
cept influenza). 

Whether or not all puerperal deaths are so recorded depends upon the classifica- 
tion made by the attending physician. The word puei'peral should be added to the 
death certificate whenever a death occurs during or following pregnancy. Physicians 
are not always accurate on this, as appears whenever the deaths \vithin the child- 
bearing age are checked up against the birth returns in a period under study. 

From the registrar of vital statistics must be ascertained the woman’s name, homo 
address, place of death, certification of cause of death, and the name of the physi- 
cian in charge. The physician must then be visited and further information sought 
For most cases there will be no liistory, no record of the cause of death, no tcmpeni- 
turc charts, nothing but the physician’s memory, to recall details of a death which 
may have occurred many months before. If possible, the number, character, and out- 
come of the woman’s prerious pregnancies, her past medical history, and the kind of 
prenatal care received during her last pregnancy should be learned. The kind of 
delivery, the vaginal examinations made, the technic of the physician, and, for an 
operative delivery, the length and tr'pe of labor, the operation performed, and 
whether or not pituitrin was used should bo ascertained. 

Assembling, tubulating, and analyzing these facts should aid in determining 
where the responsibility for maternal death lies, or, in other words, in determining 
wliethcr any of these deaths are preventable. Sepsis and puerperal albuminuria cause 
about Go per cent of the deaths from childbirth; and the responsibility for sepsis 
lies with the attendant at delivery in most of tlie cases. 

•This, n-s well n.s otlicr papers presented at the mcelinp, can only ho announced 
by title In the Journal because of lack of space. They may bo found In >o. l.u 
of tbo Publications of the Children's Bureau. 
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Dr. Julius Levy, of Newark, N. J., discussed Midwife Classes. 

New Jersey, with a ijopulatioa somewhat more than 3,200,000 has about 3,000 
physicians, 69 large general hospitals with free clinics, and about 30 small private 
hospitals and matcmity houses, one county having no hospital of any kind. The 
State Board of Ifedical Examiners has control of the licensing and suspending and 
revoking of licenses of midwives. The Child-Hygiene Bureau has been interested in 
supervising midwives, because this has seemed essential and necessary for the proper 
protection of child life. The midwives not only attended about 42 per cent of all 
the births occurring at the time the bureau began work but also exerted a highly 
important influence upon the survival of the infant, the mother’s attitude toward 
it, and the care to be given it. 

It has seemed most economical and efficient to place in a limited area one nurse 
who w'ould be responsible for work touching all the important factors entering into 
the life of the child and certain related activities. The next step was to have dis 
trict supervisors of nurses, each to direct the activities of as many nurses as she 
could well supervise, and to supeiwise also the work of the midwives in the rcspec 
tive districts. An assistant in the central organization bears the responsibility foi 
the field work of the district supervisors in regard to midwifery. In 1919 the bureau 
had one supervisor who covered two counties. In 1925 there were 12 working in the 
21 counties of the State. In 1919 there were 946 licensed midwives, of whom 450 
were active, and 262 midwives were practicing w’ithout a license; they delivered 42 
per cent of the births. In 1925 there were 398 licensed midwives and 11 unlicensed 
(all of whom have been referred to the State Board of Medical Examiners for 
prosecution), and they delivered 23 per cent of the births. The lower percentage of 
births delivered bj" midwives is probablj* to be ascribed to the restriction of immi- 
gration, as well as to their supervision. 

In 1919 the midwives hardly knew that the law required them to use silver nitrate 
in the eyes of the newborn, and cases of ophthalmia neonatorum were frequent. In 
1925 it was shown that 98 per cent used this solution, and ophthalmia of a gonor 
rheal nature is now almost unknown in the State. In 1919 about 32 per cent of the 
midwives carried a spare bag and equipment. In 1925 good bags with equipmenl 
exactly as required by the bureau were carried by 87 per cent. This is a result of 
inspection of the bag in the home as the midaife uses it. Li 1919 it was fomid 
that 21 per cent of the midwives carried various instniments and prescribed drugs. 
In 1925 it is rare that any give a h;^q)odermie or prescribe a cathartic pill. They 
liave learned to read and use clinical thermometers, and 80 per cent used them regu- 
larly in 1925. Physicians are called by 77 per cent of midwives for cases shoadng 
any abnormality in pregnancy, labor, or the newborn infant, a form for this being 
supplied. 

The district supervisor gives an estimated proportion of one-fourth of her time to 
the midwife work, visiting the mid^vives directly, visiting prenatal cases reported to 
them, and investigating puerperal deaths, infant deaths, and stillbirths in order to 
have detailed information in regard to midwives’ metliods. 

It has been pointed out to the midwives of Newark that inasmuch as the deaths 
of infants under one month of age constitute about one-half of the deaths under one 
year of age, and the deaths under one week constitute about one-fourth of the total, 
it would be desirable to get a record of the births the day the babies are bom. A 
postal card blank for name, date, and addre.ss of the birth, addressed on the other 
.«ide to the State department, was printed for the midwives’ use. The fact that 
today these cards are being received within twenty-four hours of the birth for about 
90 to 95 per cent of all babies delivered by midwives in Newark would indicate what 
can be done through active cooperation with the midwife. 
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Dr. Martha M, Eliot described a Demonstration of the Community 
Control of Rickets. (This is an important obstetric problem.) 

Dr. Alice Weld Tallant, of Philadelphia, discussed the matter of 
Informing: the Medical Profession in Regard to Maternal and OhUd 
Welfare Work. 

Miss Nina Simmonds spoke on Nutrition in Relation to Reproduction 
and Vitality of the Offspring. 

It has been noted in regard to humans tliat a mother producing much milk is not 
necessarily producing good milk. Unless she has a satisfactory diet her milk is of 
poor quality. A number of examples were cited. The prevalence of osteomalacia is 
noted in Manchuria and the Shansi province where the diet is low in min- 
eral content and in vitamine D. This is especially common among women during 
puberty, pregnancy, and lactation, the calcium supply in tlie bones being drawn upon 
when the need for calcium salts is greater than the intake in the food. Addition of 
calcium to the diet does not make good the deficiency; good food, cod-liver oil, and 
sunlight are needed to aid in its assimilation. 

The diets of the pregnant and nursing mothers are of the greatest importance for 
the well-being of the child, but it is shortsighted to wait until a woman is pregnant 
before taldng note of her diet. Faulty diet may interfere with fertility, prenatal 
development of the young, secretion of milk of satisfactory quality, and development 
of skeletal tissues of the nursing young. It may cause in the mother very damaging 
nutritional disturbances and sometimes extreme and permanent injury. 

Mr. William M. Chenery read a paper entitled How Can Popular 
Magazines Aid in Campaigns to Reduce Infant and Maternal Death 
Rates? 

An editor must publish what the people will read. If he does not, his magazine 
goes into bankruptcy, for his mistakes in regard to what the readers wish arc re- 
vealed in red figures submitted by auditors. All newspapers and magazines operate 
under this compulsion, the newspapers having the advantage that they can appeal to 
several audiences, whereas a magazine has but one to which to appeal, and it must 
calculate on winning the interest of at least 00 per cent of that audience. Conse- 
quently any campaign for the reduction of maternal and infant mortality must bo 
related to the interest of large groups of people. In order to do so the campaign 
must not remain abstract but must be translated into terms of individuals, and bo 
expressed in the story of the fortunes or misfortunes of real or fictional persons in 
such manner that the reader feels a bond of sjanpathy. Another method of lessor 
value is to relate the material to something in which the reader sees utility for him- 
self, as is done, for example, in the service columns of the women ’s magazines ospo- 
ciall}', and in newsp.apers. A third method is the announcing, when possible, of some 
new principle or general truth containing an clement of novelty, such as the idea 
that poverty has a universal relationship with infant mortality, which seems to bo 
the iucvitablc conchision of certain studies in regard to infant mortality which the 
Ciiildren's Bureau made some years ago. Since the great majority of the public do 
not appreciate the value of scientific work that is being done, or even know that any 
i.s being done, there is an actual obligation on the part of the scientific workens to 
hare at least n share of the re.suUs of their Tabors translated into a medium which 
the general public can understand. 
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Dr, Wm. H. Davis read a paper entitled Stimulation of Birth Eegis- 
tration. 

Nearly all the states have good registration laws (12 are not yet in the birth- 
registration area), but the laws are not well enforced in all. Imperfect enforcement 
may be due to inadequacy of appropriations for clerical help and field agents to 
assist state registrars; to carelessness, indifference, or actual hostility on the part of 
physicians, midwives, and parents; or to the fact that the state registrars may be too 
lenient and delay prosecution in the hope that persuasive measures will suffice. The 
lack of a uniform policy in regard to prosecutions is one of the greatest drawbacks 
to good registration at the present time. In Pennsylvania where, as in many other 
states, the physician must report each birth within ten days, the child’s rights are 
preserved, even if the physician fads to report the birth; this is done by the require- 
ment that the physician must file an affidavit giving the reason for delay in filing 
the original certificate and swearing that the facts thereon are true and correct. If 
he objects to filing the affidavit lie has the alternative of going into court, where 
conviction may cost him $50 to $100. Many excellent devices are used to stimulate 
complete and prompt birth registration; 32 states send out to mothers a notification 
of filing of the child’s birth; posters urging registrations are prominently displayed; 
and educational work is done in various ways by the Census and Children ’s Bureaus, 
and also by workers in the maternity and infancy field, and others. It is hoped that 
by 1930 every state will be in the birth -legistration area. 
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AMERICAN ASSOCIATION OP OBSTETRICIANS, GYNECOLO- 
GISTS AND ABDOMINAL SURGEONS 
THIRTY-EIGHTH ANISTUAL ilEETING 
ROT SPJllNGS, VA., SEPTEMBER 16, 17 AND 18, im 
Dr. Asa B. Davis, op New York, Presiding 

(Concluded from May) 

In a Sj’'niposium on Malignancy, the following papers were read: 

Sarcoma of the Stomach, by Dr, Geo. P. Chandler, Kingston, N. Y. 

(See page 101.) 

Metastasis in Breast Cancer, by Dr. Wm. A. Coventry, Duluth, Minn, 

(See page 113.) 

The Differentiation of Cancer Tissue, by Dr. Jai^ies E. Davis, Detroit, 

Mich, (See page 29.) 

DISCUSSION 

DR. HENRY SCHMITZ, Chicago, Ilh. — To correctly evaluate the treatment, the 
cases should be grouped as ivo group the cases of carcinoma of the cervix, namely, 
Group 1, the clcarlj- localized eases; Hroup 2, comprises cases in which there is 
doubt about localization to primary seat of invasion; Group 3, contains the cases 
with invasion of the contiguous tissues and organs without fixation, and Group 4, 
those with a fixation and extensive invasion. The same classification could bn 
applied to the breast cases. The indications for the various methods of treatment 
are placed on this grouping. 

In Group 1 the treatment indicated is radical excision, including the poctoralis 
muscles. There is no necessity of applying the x-ray or radium because all the 
cancer cells can lie removed and the patient should remain well. In Group 2 there 
is a tendency of the carcinoma to spread, there is usually a verj' perceptible grow’th. 
Hero x-ray should first be applied in a sufficient dose to cause occlusion of the 
lymphatic vessels and a degeneration of the cancer cells, so that they are for the 
time being stunned and rendered harmless. Operation then follows. In ’Group ?> 
we should primarily have recourse to radiation and if, after radiation, the car- 
cinoma becomes movable and reduced in size, then wo .should add a radical excision. 
In Group 4 no form of treatment will do the patient any good. 

It is, of course, natural that in the treatment of carcinoma of the breast we 
.should pay particular attention to the mode of .spread by mcfastascs. We hnow* that 
the spinal column, the hip bones and the heads of the femurs arc the places most 
frequently involved, even after extensive primarv- treatment. Therefore x-ray pic- 
tures should be tahen of every case of cancer of the brea.st before treatment. In 
recent corre.spondenec I Imve had with Dr. Bloodgood about the matter we came 
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to the couclusion tliat if x-ray treatment can do tliese patients any good, the 
bones of the entire trunk should be included in the treatment to prevent the appear- 
ance of metastasis later on. If we wait until metastases occur, wliich are usually 
indicated by indehnite pains in the involved areas, x-ray treatment rarely will do 
tlie patient any good. 

I have treated a great many carcinomata of the breast and recorded 180 cases 
which had been treated more than five years ago. They were divided into two 
classes, the primary and the recurrent carcinomas. Of all the cases of primary 
carcinomata, about 28 per cent have passed the five year period free from recur- 
rence; of the recurrent cases 20 per cent have passed this period. I do not wish 
to say these cases may not eventually die from carcinoma, but they have passed 
tlie five year period well and free of the disease. 

It has been stated that the so-called high voltage radiation vrill give better 
results than the low voltage, the essayist having used a 100 kilovolt current. It 
does not make any difference what kind of radiation one uses so long as the radia- 
tion is absorbed in the diseased tissue, and the 100 kilovolt will give as good re- 
sults as the 200 kilovolt. "We use both kinds of apparatus in Chicago and in 
carcinoma of the breast we decline to use the 200 kilovolt current because the 
results were very inferior to those obtained with the 100 kilovolt. The high voltage 
on account of deeper penetration ■nill cause more damage to the lungs than the 
100 kilovolt. 

If I have any criticism to offer it is that the focus skin distance was too short 
and therefore the difference in intensity between the surface dose and the deep 
dose at 2 or 3 cm. was so great that the underljdng cancer tissue received only a 
fraction of radiation, which in this instance was probably about 25 per cent. If 
a greater focus skin distance had been used — say 50 cm. or even 65 to 80 cm. — 
and a 100 kilovoltage, I believe the results from the x-ray radiation would have 
been better. 

It was stated that some of these patients had received x-ray treatments at frequent 
intervals, as often as at twelve different times. Normal tissues will recover from 
the damage caused by x-rays after one application, and probably also after a 
second application. But if the application is continuously repeated we will cause 
a degeneration of healthy tissue, such as indurations and ulcers, which behave like 
a malignant disease. Therefore, we should make it a rule not to subject the 
patient to repeated x-ray treatments. If results are not obtained by one or rivo 
correctly applied radiations then the cancer is refractory and further applications 
are useless and dangerous. 

The microscopic study by Dr. Davis is a very valuable contribution. If we apply 
his teaching method we will materially contribute to the coiTCct diagnosis of 
cancer. The work done by Alter, Martzloff, Schottlaender and Broders in the study 
of the cell type of cervical carcinomata has greatly advanced our Imowledge of the 
malignancy of cancer. Such typing should be made the foundation for treatment. 
A fat spindle cell, unripe carcinoma is much more malignant and resists treatment 
much more than the prickle cell or squamous cell cancer. The latter shows a higher 
percentage of five year healing after operation and also radiation than the fat 
spindle cell type. 

DK. WM. W. BABCOCK, FHiDADEnPHiiV, Pa. — I speak with hesitation about a 
treatment we have used in apparently hopeless cases of malignancj’’ during the past 
eighteen months. The principle is not new, is based upon the work of Dr. Hodenpyl 
and consists in injecting intravenously ascitic fi.uid from patients with cancer of the 
peritoneum. TVe have used very large injections — 250 to 2,000 c.c. — and have found 
the fresh peritoneal fluid from other patients with carcinoma very well tolerated. 
Almost eighty injections have been given; the total number of patients being about 
forty. In two patients surprising improvement has followed the treatment. 
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A man found on an exploratory operation to have an apparently inoperable car- 
cinoma of the stomach and considered hopeless, -was given one injection and sent 
home to die. He soon gained 27 pounds, lost all symptoms and now has been bach 
at work for a year and seems to be in good health. 

The second case is that of a woman who was operated upon last year for ad- 
vanced cancer of the uterus and then treated for recurrence by radium. The dis- 
ease progressed, she developed a large fistula in the bladder and last Spring was 
finally confined to her bed under opiates. The condition was such that further treat- 
ment by radium was refused. After several injections, she showed surprising im- 
provement both locally and generally. 

Eecently, she reported at the oiBce, having the fistula but with little induration 
and no odor- or bleeding. 

The other patients treated have for the most part died. The fluids have been 
from various types of carcinoma involving the peritoneum with ascites. Here is 
a method of, giving richly albuminous fluids in large amounts to replenish the tissues 
of the debilitated patients with carcinoma. To avoid reaction we have found 
blood and fluid typing less important than the use of fresh ascitic fluid. 

DE. WM. SEAMAN BAINBEIDGE, New York City. — ^You may recall a re- 
port, previously made, of a series of eases of malignancy (a large number of wliich 
were in animals and a lesser number in humans) where hypodermic and intravenous 
injections of fluid were administered. There were about two dozen, not counting 
about twenty-five controls, in which we used hypodermics of saline, albumin, and 
various other fluids. As is true in many cases of advanced cancer, which may get 
better and then worse, regardless of the type of treatment used, we had temporary 
improvement in many of these cases. In some instances, we used ascitic fluid, 
while in others we used quite different fluids, and about as many patients showed 
this temporary improvement under the injection of the one fluid as under the other. 
All of the cases, however, eventually died, the course of their disease being un- 
affected by the treatment. Our experience with the Hodenpyl serum and its useful- 
ness has been published. 

DE. MILES F. POETEE, Fort Wayne, Inp. — I should like to ask tlie author 
of the paper on sarcoma of the stomach to tell us what these patients died of who 
lived from two to seven years? I would like to ask also regarding the metastasis to 
the liver by way of the lymph glands. Sarcoma does not usually metastasize in that 
way. Wliat is the explanation? 

A word regarding radiation in the attempt to cure cancer. I can recall three 
individuals who have died as a result of fibrosis of tlio lungs consequent upon, in 
my humble opinion, the use of the x-ray in extensive doses in the attempt to pre- 
vent metastasis from a carcinoma of the breast, 

I should like to ask also how the diagnosis of the cancer, cured temporarily at 
least by the injection of the peritoneal fluid, was made? I at one time reported 
five conse'eutivo cases of cancer of the thyroid. This diagnosis was made in the 
laboratory and the cases were cured by subtotal thyroidectomy. The explanation 
is that the diagnosis was wrong. 

DE. CHANDLER (closing).— I cannot answer Dr. Porter’s question because in 
all the literature there is nothing I can find on the subject. I am watching this 
woman and if I live lot}g enough I will know what causes her death eventually. 

I have had a number of my colleagues look over these cases and there seems to be 
nothing that states what the patients die of. All the pathologists say that the 
metastasis in carcinoma of the stomach is through the lymphatics into the liver, 

I cannot explain it. 



THE NEW YORK OBSTETRICAL SOCIETY 
MEETING OF FEBEUABY 9, 1926 
The President, Dr. 0. Pauh Humpstone, in the Chair 

Dr. P. H. Williams reported a case of Rupture of Uterus Through 
Previous Cesarean Soar. 

Mrs. M. M., was operated upon August 17, 1922 in my sendee at the Lincoln 
Hospital. A classical, high incision, cesarean section was done because of generally 
contracted pelvis, a large fetus, and a pedunculated subserous fibroid about 7 cm. 
in diameter attached to the anterior wall of the uterus. 

The operation was uncomplicated and the iibroid was removed. The uterus was 
sutured with a row of chromic gut sutures, including peritoneum and muscle down 
to endometrium, after a second row including the muscle alone had been 
inserted and tied; and followed by a continuous Lembert suture of plain catgut, 
covering the uterine incision with peritoneum. The abdomen was sutured in laj^ers. 

She made an uneventful recovery, except that there was a slight infection in 
her abdominal wound, and a rise of temperature to 104° F. on the fourth day. 
She left the Hospital in twelve days, with a healthy baby. 

The following winter her doctor informed me that she was pregnant a second 
time, and I advised him to keep close watch of her, and to send her to the hospital 
promptly at the onset of labor. 

On June 2, 1923, the patient telephoned me that she had no pains, but had felt 
for a few days a soft swelling in her abdomen. I advised her to go immediately 
to the hospital, and on the following day found, upon examination, that the uterus 
contained a full-term fetus in R. S. A., the head in the upper right quadrant, 
the presenting breech not engaged, the cervix rigid, long and undilated. A cystic 
mass which disappeared upon firm pressure and became more evident upon uterine 
contraction appeared at the umbilicus, behind which could be felt a firm hard 
ring, especially between contractions. 

The patient had had no pains, and there were no signs of the onset of labor. 
An immediate operation was decided upon. 

Incision was made to the right of the former scar. Upon opening the abdomen 
a cystic mass filled Avith semitransparent fluid presented itself, giving the appear- 
ance of a thin-walled unilocular ovarian cyst, but on pressure some of the fluid 
disappeared revealing a fetal aim, forearm and hand in the cyst. There was no 
blood nor bloody fluid in the abdominal cavity. In handling, the cyst was ruptured, 
with the escape of amniotic fluid through the abdominal wound. The ring-liko 
scar was incised above and below, a full-term fetus removed and a supravaginal 
liysterectomy performed. 

The abdomen was sutured in the usual way, and the patient made an uneventful 
recovery. 

Upon examination of the uterus, the edge of the hole showed no roughness, no 
granulating area, and no signs of hemorrhage, and the endometrium seemed con- 
tinuous with the peritoneal covering of the organ. The rim was of cicatiicial 
hardness and was much less elastic and compressible than the surrounding uterine 
muscle. 

The points which I wish to emphasize are: (1) there must have been a separa- 
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tion. in the uterine wall and a herniation of the amniotic membranes at least forty- 
eight hours before the patient’s admission to the hospital, without any contractions 
of the uterus, except the normal Braxton-Hicks phenomena; (2) there was no blood 
in the peritoneal cavity, nor other signs of a sudden rupture; (3) the tumor was 
the only thing noticed by the patient, -who never complained of any pains, sucli 
as signalize the onset of labor. 

DISCUSSION 

DE. A. B. DAVIS. — I recall that about twelve years ago a patient was admitted 
several days before the calculated full tei-m for lier second cesarean delivery. Upon 
examination a very large fluctuating mass, at fii-st thought to bo an ovarian cyst, 
was found. It was decided to deliver this case by section without waiting for 
tlie onset of labor. Upon opening the abdomen a full-term fetus was found float- 
ing in the amniotic sac, the mass which had been taken for the ovarian cyst. The 
utei-us, containing the placenta and fetus, had ruptured and contracted well down 
toward the pelvic brim. There was no evidence of blood, and the membranes were 
adherent to the edges of the utei-ine wall where rupture through the old cesarean 
scar must have occurred months before. To all intents we were dealing -with an 
abdominal pregnancy with the placenta lodged in the uterus. The placenta was 
manually extracted; the edges of the old cesarean wound were freshened, and the 
opening was closed in layers in the usual way. The patient made a good recovery. 

DE. "W. E. CAIjDWELL. — S everal years ago Dr. Cragin did a cesarean section 
at Sloano. At a subsequent delivery Dr. Bailey' induced labor at Bellevue, That 
baby' died. The second time the patient’s abdomen was opened vei-y much the 
same condition that Dr, Williams and Dr. Ry'der described was found — membranes 
Imlging through the uterine wall. We delivered the baby, repaired the old scar, 
and did a subsequent cesarean on this woman. The following year after that she 
Imd another cesarean and we sterilized her. 

DR. B. T. HULL. — A few years ago I did a cesarean section which was of 
particular interest to me, because I saw the uterus when it ruptured through the 
old scar. The patient had had a cesarean section before that and had run some 
temperature postpartum. Upon opening the abdomen there was noted a blue. line 
which looked like a distended vein extending along the site of the old incision, 
and that apparently' was made up entirely' of peritoneum. As I introduced my 
liand to sec if there was a rupture of the uterus the upper part of the thinned- 
out membrane ruptured and the placenta pi’olapscd through the rupture. I cn- 

Uirged the rupture through the thinned-o\it scar and delivered the patient. 1 

then cut out the thinned-ont edges and was able to get good approximation. 

1 did not do a liy.stercetoniy. Tlie patient and baby made a good recovery. 

DE. P. H. WILLIAMS (closing).— In reply to Dr. Ryder I would say that 1 
took out the uterus because I was of the opinion that there was a flbroid there. 

In fact, she had a previous fibroid which had boon removed, and T thought that 

possibly I was dealing -svith a fibroid uterus. 

Dr. Hugo Ehrekfest, of St. Louis, i\Io., presented (by invitation) a 
paper entitled The Normal and Pathologic Physiology of Pregnancy. 
(For original article see page 58.) 

DISCUSSION 

DE. W. W. JTEEEICK. — I have for a number of yeans, been very much in- 
tcrepfed in the medical study of rerfnin phase.? of pregnancy at the Sloano IIos- 
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pital. It is interesting that our observations have led to much the same conclu- 
sions that Dr. Ehrenfest has expressed tonight in his paper, which shows a com- 
bination of broad clinical vision and meticulous scholarship. 

It seems to me that during our own time we have seen three different phases 
of development of medical problems in process. The first phase, the study of dis- 
ease as related to anatomic-pathologic changes in organs; the second, the relation 
of disease to disturbance in function. Those two phases of study tend to lead us 
to the belief that a given disease is associated with one organ or one group of 
organs. The third phase of study is one which we are just entering, that in which 
we are led to believe that many diseases are not related to structural or even 
functional disturbances of isolated organs or groups of organs, but are in their 
inherent nature a disturbance of general organic equilibrium, of correlation between 
organs in which hormone effects and the nervous system have important parts. In 
accordance with tliis hypothesis certain diseases are disturbances of general equili- 
brium and not necessarily a functional or structural disarray of a single organ 
or group of organs. It seems to me that certain disturbances of pregnancy illus- 
trate this in a superlative degree. 

Particularly have I been interested in the study of the to.xemias of pregnancy, 
not only because of their inherent importance, but also because they suggest the 
direction in which the solution of certain important medical problems may bo 
carried out. It seems to me that the toxemias of pregnancy are not unit con- 
ditions; that we shall never solve that problem by seeking for an isolated toxin 
or for a disturbance in any given organ or group of related organs, but that we 
must solve the problem along broader lines. During the last six years’ study 
with the help of Dr. Jean Convin along the lines of a medical survey of each 
of the cases of toxemia, it has been impressed upon us that the majority of these 
women who show toxemia of pregnancy have some underlying disease. This under- 
lying disease is most often manifested in the gastrointestinal tract, the endocrine 
sj'stem, or predominantly, in the cardiovascular-renal system. "What is the proof 
of this? The proof of the relation of the pathology in these cases to the gastro- 
intestinal tract rests largely upon clinical grounds. We know that women with 
faulty habits of eating, faulty bowel function, such definite pathology as intestinal 
adhesions and bands, very often have a functional upset during pregnancy. 

The endocrine system is certainly disturbed in many of these women who show 
toxemia. Prom the first we were impressed with the frequency of the so-called 
pituitary type of woman in our toxic wards; the woman W'ho was overweight, who 
had rather coarse skin, who had virilism in hair distribution, often with spaced 
incisor teeth, with heavy muscles and large hands and feet. Dr. Draper was asked 
to make anthropometric measurements of a large number of these women. He 
measured 117 of them and found that they corresponded in measurements Avith the 
so-called pituitary type, the type which is most prone to cardiovascular disease, 
characterized by arterial hypertension. Can it be possible that the pituitary gland 
is astray in these patients and that this is a fundamental fault in the etiology 
of hypertensive cardiovascular disease, as of toxemia of pregnancy? 

As to cardiovascular-renal disease, we have found that a very large majority 
of these women, studied at the time of their toxemia in the antenatal and post- 
natal clinics (some cases we have observed for over six j'ears), show changes in 
the cardiovascular-renal system in the way of arterial hypertension, of that in- 
stability of the cardiovascular system which precedes established hypertension, 
in sclerotic changes in the retinal vessels or in the larger peripheral vessels, in 
cardiac hypertrophy or in persistent albuminuria. I think I am not exaggerating 
when I say that at least 75 per cent of the women in the toxic wards, or of the 
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women who have been through those wards, show changes in the cardiovascular- 
renal system. I believe that the relation between hypertensive cardiovascular dis- 
ease and many of the toxemias of pregnancy is a fundamental one, and that the 
etiology of this most important and common disease that we call hypertensive 
cardiovascular disease, can be found related to the development of the toxemia 
of pregnancy. I believe that, if the toxemia of pregnancy is a failure of adapta- 
tion of the woman to the strain of pregnancy, hypertensive cardiovascular disease 
is also a failure of adaptation. Perhaps these two conditions are on related and 
similar grounds. I believe that the solution of the problem of hypertensive cardio 
vascular disease may be found in a study of these toxemias of pregnancy. 

We are about to publish the results of our study of these cases at the Sloano 
Hospital. At the present time I cannot give you detailed statistics, but our pres- 
ent impressions are in agreement with the views of Dr. Ehrenfest that the toxemias 
of pregnancy arise from a failure of adaptation. We believe that toxemia occurs, 
rather because the woman is a deficient being and has some fundamental pathology, 
than because she is pregnant. I believe that the solution of many medical prob 
lems lies along this line and that a careful study of the reactions of a woman 
during pregnancy will give a very accurate prognosis as to her future reactions 
to the strain of life itself. With this point of view I judge Dr. Ehrenfest to 
be in accord. I think as a revealer of the pathologic trend of a woman the study 
of the reaction to pregnancy is of the utmost importance to the medical man. 

DE. E. T. FEANK. — The enormous amount of material that Dr. Ehrenfesf 
presented to us in his striking and masterly review of this subject is almost be 
wildering. At the same time to the attentive listener there was a distinct and 
very evident chain which started at the beginning and carried through to the end. 

The first thing was his emphasis on the general aspect of tho patient, the 
habitus. That, of course, is laid down, you might say, at the time of the mother’s 
impregnation, the parents that were selected, life during childhood, development 
during puberty. These are tho first things that must be considered and which 
will have a strildng effect upon her ability to be a successful mother. 

The second thing is the emphasis laid upon the premenstrual phase of the woman, 
i.e,, before impregnation has taken place. Each growing follicle has a definite 
effect upon the entire maternal organism and especially upon the genital tract 
and tho mammary system. Wlicn ovulation takes place, the corpus luteum con 
tinues the process. In tho human female the evidence accumulating shows that 
ovulation probably takes place in the middle of what, from the uterine indications, 
we consider tho premenstrual phase, and that after ovulation takes place the corpus 
luteum continues this hypciplasia of the entire genital tract in order to prepare 
for tho ovum. 

We now, as the term I am going to mention indicates, have evidence which 
enables us to see in what an impregnation without a fetus really consists. For 
instance, in the bitch, if impregnation docs not take place, for fully forty days 
a process of pseudoprcgnancy occurs. The hitch would he an excellent sub- 
ject in which to study the hypophyseal and other endocrine changes wliich may 
occur without the fetus and, therefore, it lends itself well to analysis. If impreg 
nation takes place, in the first place the corpus luteum contributes to tho hjT^er- 
plnsia, and as soon as the mass of chorionic tissue is sufficient, the placenta con- 
tinues the endocrine process, and brings it to a successful conclusion at the time 
of labor. Gustavson and myself have tried to emphasize this frequently forgotten 
fact by coining the term {jcslational hormone, meaning thereby tho secretion of 
fdlHcle, corpus luteum, and placenta. 
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Then quite distinctly we have to deal with the fetal requirements and the 
reaction, which Dr. Ehrenfest also emphasized, of the fetus upon the mother. 
Now this reaction apparently, if analyzed, will be found to involve the genital 
sphere, producing the stimulation of the corpus luteum. I think that the com 
tinuation of the corpus luteum is undoubtedly due to the presence of fetal products, 
whether ferments or hormones. In other words. Dr. Ehrenfest has given us a 
very excellent generalization, and the only thing, small in itself, with which 3 
could take any issue is the importance w'hich he ascribes to placental ferments. 
I think they are as yet entirely unproved, except as any organ may contain fer- 
ments. That they have any general effect upon the maternal organization is, 3 
think, inconclusively shown, 

DB. HAROLD BAILEY. — I have been interested in this subject for twenty 
years, because it so happens that a ease of mine in 1906 was the first in which 
tlie urine chemistry was studied throughout the pregnancy. The patient had per- 
nicious vomiting in the early part of pregnancy and eclampsia at the end. I 
became a firm believer in the theory that one group of organs was responsible, 
and I retained this belief until 1913, when my attention was directed more par- 
ticularly toward the liver. Since Dr. Titus showed us, in 1920, that the liver 
picture could be largely wiped out by sugar injections, I have felt that we must 
search further for the origin of this condition. 

I think that the fetal protein is the actual cause of the disturbance, and 3 
cannot but feel that further study along this line is logical, because we find emboli 
of syncytium in all parts of the mother. Furthermore, we know that under certain 
treatment the mother’s condition clears up and the pregnancy goes on, even after 
eclampsia. So it seems that the fundamental fault can hardly be in the endocrine 
system, or in the relations between organs, for such conditions would hardly clear 
up so readily. 

DE. EHRENFEST (closing). — ^I am far from claiming originality for these ideas. 
They represent the sum total of impressions I have gained from watching the 
trend of thought in obstetric literature for many years. Dr. Herrick very clearly 
pointed out how, in general medicine, failure, first with merely pathologic investiga- 
tions, and later with chemical research, has finally lead to the present attitude of 
looking at the sick patient as an individual reacting in his own peculiar way 
to a disease that has attacked him. In a similar manner also the obstetrician 
should look upon the physiologic or pathophysiologic phenomena of a pregnant 
woman and her specific reactions to pregnancy. It is the main purpose of my 
paper to demonstrate that these reactions in general are those observed as well 
in the premenstmal stage. The general biologic effect of a certain phase of cyclic 
ovarian function continues and is modified if pregnancy follows the rupture of 
the graafian follicle. This thought of a continuity of ovarian hormone effect has 
been well brought out by the remarks of Dr. Frank. He and his coworkers have 
convincingly proved that follicular, corpus luteum, and placental hormones repre- 
sent a practically continuous chain of potent substances which determine wmman’s 
sexual development and life from puberty to menopause. In my belief, these 
generative or gestational hormones determine to a great extent whether or not the 
pregnant woman will adapt herself promptly or completely to the various demands 
niado upon her by pregnancy, granted of course, that she is a constitutionally 
normal and healthy individual. If she has deficient organs, full adjustment may 
become impossible. The demands of pregnancy may cause further deterioration 
in already damaged organs or may reawaken old processes. I thoroughly agree 
with Dr. Herrick that the seeming direct causation of a disease by pregnancy as 
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a matter of fact most frequently represents only tlie exacerbation of a preexisting 
condition, as I have mentioned, e.g., in speaking of pyelitis. 

Dr. Bailey might find in reexamination of the patient he mentioned, that she 
is now suffering from a true nephritis. By insisting that some toxic substance 
passes from fetus to mother, he does not contradict my views as markedly - as he 
thinks. I also admit that various substances pass from fetus to mother, but I 
maintain that they are not per se toxic, but become toxic only when the mother 
for some reason is not able to take care of them properly. The mother in this 
case is not able to adjust herself adequately to certain demands, though the 
demand itself is only physiologic. And I may emphasize once more, failure upon 
the part of the mother to adapt herself promptly or completely to the demands 
of pregnancy does not necessarily result in the accumulation of toxic substances 
in her blood, though all too readily the clinical picture is termed a toxemia. 

Dr. I. C. Rubin presented a paper entitled Sterility Associated with 
Habitual Amenorrhea Relieved by Roentgen Therapy. (For original 
artiele see page 76.) 


DISCUSSION 

DE, J. A. COESCADEN. — My experience with curing sterility by x-ray has been 
limited to two cases, without amenorrhea, and I think that probably makes a 
great difference. They were both without result. They were undeitaken merely 
in the excitement of reading of the work when it was first done. We did not 
persist in it, because we were very much more occupied in attempting to produce 
the opposite effect, namely, sterilization in women with uterine hemorrhage and 
myomata. We were further inhibited by these same questions which Dr. Eubin 
raised as to the fundamental causes of the sterility, the knowledge that pituitary 
disease very often plays a role in sterility, the knowledge that thyroid therapy 
often cures the condition, etc., further, that amenorrJiea was not entirely a measure, 
or at least an indicator, of sterility. In that connection I might cite a case 
that we found recently in the clinic, of a woman who has never menstruated, but 
who has had five normal children and four miscarriages, whoso mother liad the 
same history (I forget how many children she had), whose sister menstruates 
regularly and has never been pregnant — rather a peculiar combination of circum- 
.stances. 

Secondly, we were held back by a wholesome respect for the x-ray, with its 
dangers seen and unseen. After one has worked with it personally one always 
hesitates to apply it without a very compelling reason. I must say, however, that 
our real reason has been that wo were occupied with its other usages. The fear 
of attempting a new thing because it might do some harm, I think, is not always 
entirely worthy. If our ancestors hadn't taken some chances, I suppose we would 
still be hanging to the trees by our tails. 

The danger to the fetus is, so far, based upon experimental evidence. There 
is some evidence that the lower orders are more susceptible to these germ plasm 
changes than the higher orders; that is, we call ourselves higher. For that reason 
I think that the presentation of such a fact, namely, that we have nine out of 
twelve cases apparently relieved, is reassuring. I do not know of any one who 
needs more help than one of these women who is told that her sex organs are normal, 
the so-called primary sterility, or nearly normal, and that the examiner can find 
no reason why she should not become pregnant. She will accept more or less the 
sterility following hysterectomy, or that due to tumor, inflammation, or some obvious 
thing, but the state of mind of the woman who thinks she has perfectly normal 
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organs and is kept sterile by some unknown force is most distressing, and I con- 
gratulate Dr. Eubin upon bis results. 

DR. HARVEY B. MATTHEWS.— These results bear out what we have believed 
from a recent comparative study made of rabbits and of human ovaries after 
irradiation. Prom this study, I have persistently maintained that a therapeutic 
dose of irradiation, be it x-ray or radiiun, would not be injurious to pregnancy, 
and, furthermore, that there was no reason to believe that the offspring would 
possess any anatomic abnormality. 

Dr. Rubin spoke about the irradiation of the corpus luteum, saying that it was 
destroyed early. In our experiments upon the rabbit we found that the corpus 
luteum was the very last element to be destroyed following irradiation. The ripe 
follicles went first, the primordial follicles next, the germinal epithelium next; 
while the corpus luteum was the most resistant and, therefore, the last to be 
destroyed. This series of facts was borne out in the case of a woman that we 
studied, who had had a full carcinoma dose of 4,000 mg. hr. of radium, with hysterec- 
tomy four months later. We studied the ovaries. She had persistent corpora 
lutea with absolutely no other part of the ovary recognizable, no follicles of any 
kind and no germinal epithelium. 

This study bears out the fact tliat there is no reason why a woman cannot 
become pregnant after a therapeutic doso of irradiation. Just how stimulation of 
the ovary takes place in these cases of amenorrhea and sterility, I am, of course, 
not prepared to say. There are evidently some changes' within the follicle, and 
I would imagine that the primordial follicles that are not destroyed by the irradia- 
tion develop in a normal manner, and that there are perhaps, some inherent changes 
in the ovarian stroma, or in the germinal epithelium, or perhaps in the persistent 
corpora lutea, if there were any. These “runners-up,” are in a healthier condition 
following therapeutic “doses” of irradiation. Otherwise, I do not offer any ex- 
planation. 

Of course, irradiation after conception has taken place is an entirely different 
matter. We know from many case reports in the French, German, Russian and 
Scandinavian literature that there are anomalies of various organs, particularly 
of the central nervous system, due to radiation after impregnation has taken place. 

DR. IRA I. KAPLAH. — The idea of stimulating tlie ovary is based upon the 
assumption that if we stimulate any biologic tissue in the body we create a response 
to this stimulation. As a response to any inflammatory reaction, the vascular 
supply, the flow of the blood cells, mostly the leucocytes, and, therefore, perhaps, 
the tension in the ovarian follicles is increased. This tension causes an explosion, 
as it were, or a rupture, which brings forth the new ovum which travels down and 
later becomes impregnated, or brings on menstruation, first, and then probably im- 
pregnation. 

We must assume, then, that a certain dosage will cause this without stimulating 
the formation of fibroblasts, which create scar tissue formation or fibrous tissue, 
and, therefore, after much experimentation, it has been assumed that this dose 
is probably equivalent to approximately one-tliird the castration dose on the ovary. 
Tliis is a little different than the third of the erythema dose, for if we give a 
doso of 100 per cent on the skin, according to the type of apparatus used, a 
certain amount of the dosage is absorbed by the tissue intervening between the 
surface of the skin and the ovary which you are attempting to radiate. There- 
fore, you must calculate the dosage so that the dose on the ovary is approximately 
10 per cent. The variance is between 10 and 12 per cent in the usual run of 
cases. I have calculated that dose in my method of treatment. I give approxi- 
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mately 4 per cent from the front on the ovary and 6 per cent from the rear. 
The reason is that radiating through the abdominal wall there is much more 
absorption on account of the intervening layers of intestinal tissue, etc., and the 
dosage is lessened; from the back, while there is a great deal of absorption from the 
bony structures — and we give a larger dose from the back — an increased dose on the 
ovaries, due to the increased scattered radiation from the bony structures is obtained. 
This bony absorption is explained in the x-ray photographic plate; the bone struc- 
ture absorbs a great deal of radiation and gives a shadow. Also, the bones give off 
a secondary radiation, and by actual ionization experiments it is found that the ray 
reaching the ovary in the back is of greater intensity than the one from the front; 
consequently about 6 per cent on the ovary from the posterior surface and 4 per 
cent from the anterior surface should be given. Thus there is 10 per cent on the 
ovary. Usually that is sufficient for bringing on menstruation. If it does not bring 
on the menstniation after a period of two to three weeks, the treatment is repeated 
in about four weeks from the time of the initial treatment. I never repeat after the 
second treatment, because then castration is certain. 


BEOOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF FEBEUAEY '5, 1986 

Dr. Ralph M. Beach reported Two Oases of Pregnancy Complicated 
Ijy Fibroids. 

Case 1. — Mrs. C,, twenty-eight years old, a primigravida, married three months, 
was first seen by me Aug. 25, 1922. She had menstruated first at the ago of four- 
teen, five to six week type, flowing six days, with comenstrual pain for half a day'. 
Her last menstruation was May 8, 1922. General physical examination showed the 
heart, lungs, blood pressure, etc., to be normal. Abdominal examination revealed a 
median hy-pogastric tumor extending to the umbilicus. Tliis mass was soft and felt 
like a pregnant uterus, though the amenorrhea was of only three and a half months’ 
duration. There were no fetal heart movements. The culdesae contained a hard 
tumor mass, about the size of a tangerine. 

Diagnosis: Subperitoneal fibroid complicating pregnancy. Gentle manipulation, 
in the knee-chest position, failed to dislodge the tumor, and the patient was advised 
to assume the knee-chest position twice daily, and report in three weeks. 

This patient was seen at three week internals; life was felt at four and a half 
months. At tho fifth month she began to have rather severe backache and lower 
abdominal pains simulating labor. She was in the hospital for a week at this time 
and required morphine at intervals to control the pain. The tumor was still in the 
culdcsac and could not bo di.slodgcd. There was no constipation. At six and a half 
months the above symptoms were repeated and the patient was again kept in thr; 
hospital for a week. From this time on the patient was more or less uncomfortable, 
requiring rest in bed and codeine at frequent intervals. By the end of the seventh 
month she was beginning to have steady pains in tho left groin and in the middle of 
the back with some edema of the left leg. Vaginal examination rcvc.alcd the tumor 
somewhat higher in tho pelvis and tow.ard the left posterior quadrant. The tumor 
itself did not scorn to bo very tender at any time and the symptoms soomed to be due 
rather to peritoneal irritation and nature's efforts to gel the mans out of tho pelvis. 
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All of the above symptoms continued until eight and a quarter months when they 
suddenly disappeared. A^aginal examination at this time revealed the culdesac free 
of any mass and the head dipping well into the brim. 

The labor occurred three weeks later in the Israel Zion Hospital, the baby being 
delivered by low forceps, due to secondary uterine inertia. 

This case gave us no trouble during the puerperium and at the end of six weeks 
the patient was symptom free. A small fibroid could be felt springing from the 
posterior uterine' wall, apparently just above the internal os. 

Case 2. — Mrs. E., thirty-two years old, a primigravida, was first seen by me Oct. 
7, 1925. Her mother and one of her two sisters had uterine fibroids. She had been 
married five years and had practiced contraception until recently. Menstruation be- 
gan at sixteen, regular four-week tjq)e, moderate flow lasting three days, with sliglit 
pain at times. Her last menstruation was July 29. Abdominal examination re- 
vealed a large tumor mass in the hj-pogastrium extending 17 cm. above the pubc.s. 
It was slightly irregular in outline, hard, not tender and appeared to bo a fibroid 
uterus. Vaginal examination showed anteriorly a softened portion of the uterus evi- 
dently that containing the embryo, and posteriorly, in the culdesac, a hard tumor 
mass about the size of a tangerine. 

An attempt was made, in the Icnee-chest position, to displace this subperitoneal 
fibroid from the pelvis but without success. 

The subjective symptoms were, backache, constipation, and hemorrhoids. 

About four weeks later, the patient had an attack of severe pain referred mainly 
to the back, but also to the groins. These pains were more or less constant, did not 
resemble labor pains, and there was no bleeding. The pelvic fibroid was rather ten- 
der on vaginal examination, and the symptoms seemed to point to an effort on the 
part of nature to puU this mass out of the pelvis. With rest in bed and codeine, the 
symptoms disappeared in three days. The fundus uteri at this time was 22 cm. 
above the pubes, about the size of a seven months’ pregnancy. Two weeks later, on 
Nov. 22, the patient again began to suffer from severe backache and pelvic pain, and 
did not respond to treatment. The entire abdominal mass was tender and the pelvic 
mass much more so than at any previous time. 

The patient was sent to the Methodist Episcopal Hospital the next day for ob- 
servation. 

An enema was followccl by severe pains in abdomen and back. Blood count: 
hemoglobin, 70 per centj red cells, 4,000,000; white cells, 19,000 and polynuclears, 
R9 per cent. In view of the continuance of the symptoms, pain being relieved only 
by morphine, a laparotomy was decided upon. 

Median hjq)Ogastric incision showed the lower portion of the uteins containing the 
embryo (about three and a half months’ size), while the main portion of the uterus 
above was occupied by one large interstitial fibroid, extending to the diaphragm. 
There was also a pedunculated subperitoneal fibroid the size of a lemon springing 
from the right anterior uterine wall, twisted around the right broad ligament and 
incarcerated in the culdesac. This created a marked dextrotorsion of the entire 
uterus through 90°, the left adnexa lying almost in the midline. The pedunculated 
tumor was removed by ligation of the pedicle with the idea of preserving the uterus. 
Proximity of this tumor to the right broad ligament vessels caused uncontrollable 
bleeding. The size of the other tumor seemed to preclude the possibility of the pa- 
tient going to term, and a supracervical hysterectomy, and bilateral salpingo- 
oophorectomy was performed, with peritonealization of the stump. 

The postoperative course was uneventful. 
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DISCUSSION 

DE. A. C. BECK. — In our experience witli pregnancy associated with fibroid of 
tiie uterus the conservative plan, such as was followed in these instances, has been 
pursued. Usually as the ceiwix dilates, the obstructing fibroid is pulled out of the 
pelvis and so out of the way for a spontaneous delivery. In regard to the case 
operated, I feel that the Doctor did the only logical operation permissable. 

DR. A. M. JUDD. — One cannot determine the exact nature or extent of an opera- 
tive procedure until the abdomen is open. At times these fibroids are found ad- 
herent to the rectum, and an extensive operation may be necessary to free them. 

DR. C. A. GORDON. — I fmd it hard to make a general statement in regard to the 
treatment of fibroids complicating pregnancy. In general I would say that a fibroid 
in the lower uterine segment has a very good chance of being pulled out of the pelvis 
as labor progresses. I feel that each case must be watched and no definite course 
decided upon until the course of labor points the way. 

Dr. P. B. Bland, of Philadelphia, I'ead, hy imdtation, a paper entitled. 
The Conservative Treatment of Uncomplicated Eetrodisplacement 
of the Uterus, (See page 89.) 

DISCUSSION 

DR. F. C. HOLDEN. — In Bellevue Hospital there were 11,459 admissions to the 
G^imccologic Department with an operative incidence of 22 per cent, I am not in 
entire accord with Dr. Bland in respect to retrodisplacements. I like to think of 
them, first as congenital or acquired and second, to note the relation of the fundus 
to the cervix. To determine whether or not a retrodisplaccraent is causing symptoms 
I think it well to replace the uterus, if that can be done, and tlien hold it in place 
with a pessary. If the symptoms complained of are relieved by this procedure, it is 
fair to assume that the retrodisplacement was the cause of the symptoms complained 
of. Every case needs individualization. 

DR, .T. 0. POLAK. — It is refreshing to note that posture, pessary, and tampon 
are at last recognized as definite measures of conserving the pelvis. There is no 
question that the uncomplicated congenital retroversion produces no symptoms, pro- 
vided the woman does not get infected, does not get married or docs not become 
I'rognant. If any of these things come to pass we may find a definite train of symp- 
toms, because of the definite tendency to circulatory stasis in the broad ligaments. 
I believe that Dr. Holden’s point concerning acquired vcr.sus congenital rotrodis- 
placcmcnt is well taken. The pity is that the younger men do not appreciate what 
can be done by patience and per.sistencc in the use of the pessary, posture, and 
tampon in these cases. Retroversion, tlie result of infection, cliildbirth or intcr- 
tnptcd coitus, causes a good deal of di.slurbancc. I agree with Dr. Bland that the 
.‘•''-called anteflexion is part of the sj'inptom-complex, endocrine imbalance. 

DR. II. M, iULLS . — 1 am glad for this note of conservatism as the present-day 
teaching tends to inahe the young doctor regard a retrodisplacement in the same 
light ns he would an acute appendix; i.e., as an immediate cause for surgery. I 
agree with Dr. Polak that the cause of many of the symptoms produced by retrodis- 
placement.s i.s circulatory stasis. 

DR. O. GIBSON. — Embryology will help to explain the uncomplic.ated retrover- 
sion, f.-ir in th>‘ fetus and even in early adoleiccncc the uterus is high in the pelvis 
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and back in the pelvis, and it is only at puberty that it assumes the so-called normal 
position and at this time, in many women it does not come forward. After the 
menopause, in many women, the uterus assumes a retroverted position. 

DB. 0. A, GOBDON. — think the crux of the situation is the level of the cervix 
in the pelvic cavity. If that is approximately normal the retroversion needs no treat- 
ment. I disagree with Dr. Howard Kelly when he says that “the pessary is obsolete 
and almost of no value.” 


NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL 

SOCIETT 

MEETING OF FEBBUABY 18, 1926 

Dr. Peter Graefagnino read a paper entitled Air Insufflation of the 
Tubes. (See page 98.) 

DISCUSSION 

DB. A. H. GLADDEN JB. — You have warned us several times against using 
this method in cardiac patients; what indication would there ever be for subject- 
ing such women to it? As a -usual thing we are not desirous of having such patients 
become pregnant. Is auscultation not a satisfactory method of determining the 
patency of the tubes when attempting to insufflate them? Also how many have 
you opened up after this method had been used? 

DB. JOHN P. DICKS. — Have you had any bad results after using this method, 
and particularly, could you trace any infections to it? 

DB. P. T, TALBOT. — ^Is there any method by which the patulous or nonpatulous 
side can be identified? Have you had any complications, such as a resulting sal- 
pingitis or the spread of some already existing infection? Do you consider it pos- 
sible that a sterile tube might be infected by air whose sterility has not been 
checked up? That is, do you consider air a possible infectious medium? 

DB. F. W. CAETEB.- — I have never done air insufflation of the tubes myself, 
but I have read considerably on the subject and am very much interested in it. 
Certain points came to my mind as I heard Dr. Graffagnino's paper and I should 
like them cleared up. Has it been necessary to put any of the patients under 
anesthesia to dilate the cervix? More than once, in attempting to diagnose a sus- 
pected case of stenosis in my olSce, I have’ been unable to pass even a sound 
through the cervix, and I am wondering how, in such instances, it would be pos- 
sible to pass a cannula, which is definitely larger. Like Dr. Talbot, I am in- 
terested in knowing whether it is possible to determine which side is patulous. I 
should also like to know whether you have any idea of the number of cases, pre- 
viously sterile, who have conceived since insufflation was done. I refer particularly 
to those patients whose tubes were occluded at the time of the first insufflation, but 
in whom the agglutination cleared up after repeated treatments. If not, do you 
consider that agglutination has taken place again? I realize, of course, that in 
certain patients pregnancy never takes place, even though the husband has been 
eliminated as a factor and the wife’s condition presents no obvious bar to con- 
ception, but I am interested to know whether in your series of eases any other fac- 
tor might explain the continued sterility. In the patients subjected to laparotomy 
after this treatment have your operative findings coincided with the findings 
demonstrated by insufflation? 
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DE. L. A. LEDOUX. — Did the cases which continued sterile after the test 
have another check made on their condition? 

DE. HENEY MACHECA. — In connection with the general subject of sterility 
I should like to add that in the last few months I have seen three patients be- 
come pregnant after resection of the tubes with burial of the ends in the broad 
ligament. One miscarried at four months, one went to term, and one is now three 
and one half months’ pregnant. I have also seen several cases, about four, who 
were apparently sterile, conceive after an in-itating condition about the cervix 
had been cleared up. Whether I am right in ascribing the conception to the clear- 
ing up of the condition I do not know, but it does appear to be cause and effect; 
the patients were definitely sterile, the cervical condition was treated, and concep- 
tion followed. At any rate, it suggests that merely clearing out occluded tubes 
might not accomplish the desired result alone, and that chronic cervical infections 
should be cleared up in conjunction with insufflation of the tubes if we iiopo to 
secure the best results in this unsatisfactory and baffling condition. 

DE. P. {3EAPFAGNTNO (closing). — ^Eeplying to Dr. Gladden’s question about 
cardiac cases, I would emphasize that this method has, for the most part, a diag- 
nostic value, and that frequently its purpose is to prove the existence of pelvic 
disease as well as to make conception possible. Cardiac patients, of course, are 
not exempt from pelvic infections, and it was against the employment of this 
diagnostic method in the presence of organic lesions that I wished to warn you. 
Auscultation is a possible method, but not a very satisfactory one. I might say 
that when we began this work we insufflated every preoperative case of chronic 
salpingitis and checked our operative findings against the insufflation findings as 
a routine measure. The results agreed so uniformly that we no longer do this as 
a routine. Eeplj-ing to Dr. Dicks, we have had no bad results at all which could 
bo attributed to the employment of this method. Eeplying to Dr. Talbot, the only 
waj' in which the offending and patulous sides can be identified is that suggested 
by Kennedy in 1922, so far as I know. He injected sodium bromide into the tubes 
under pressure, and then took a skiagraph immediately afterwards, thus showing 
the existence and location of the occlusion. As I said to Dr. Dicks, we could trace 
no bad results to this method, and certainly we had no resulting salpingitis or 
other type of infection. Two of the patients fainted, and one woman complained 
bitterly for a few days of pain and discomfort, expecially when standing; in her 
case 1 am inclined to think we used too much air. I do not regard air as an in- 
fectious medium. As I have emphasized already, the strictest asepsis is observed 
throughout. The patient is prepared as carefully as if for delivery or operation, 
and every instrument is sterilized. Eepljung to Dr. Carter we have had no special 
difficvilty in introducing the cannula. Occasionally a small Jolie dilator was used 
to open the cer\'ix gradually, but anesthesia has never been necessjiry. We have 

encountered no instances of true stcnosi.s. I am sorry to say that wo ha%'C been 

luiablc in most instances to check up our findings, in order to establish the fact 
of continued patency of the tubes. We urge the patients to return to the clinic 
for repeated examination and treatment, but as practically all of this work has 
lieen done at CTnarity Hospital, you will understand the failure of our follow-up 
records. I cannot, of course, attempt to explain why those patient.s do not con- 
ceive whose pelvic condition is apparently normal, whoso tubes have been rendered 

patulous, and where the liusband has been eliminated. Such cases are on record 
every-, vhere, and they funiish one of the unsolved problems of our specialty. As X 
have alre-iidy said, our operative findings confirmed our insufflation findings prac- 
ticJilly uniformly when we weie investigating that phase of the subject. 
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Dr, P. T. Talbot presented a ease of Intracranial Injury in a Newborn 
Child. 

Mrs. B., wliite female, was admitted to Hotel Dieu in labor the morning of 
August 31, 1925, labor being terminated that afternoon about 4 o’clock. It was 
uneventful in every way, except for the administration of two small doses of 
pituitrin during the afternoon to stimulate rather sluggish pains. Ho instruments 
were used and no lacerations occurred. The puerperium was equally uneventful. 
The child was a male, weight 8 pounds, 4 oz., and was bom markedly cyanosed. 
The heart was definitely beating, but respiration was established only after con- 
siderable difficulty by means of oxygen and the classical methods of artifical res- 
piration. The cliild never cried satisfactorily, and in spite of every effort the 
respiration continued irregular, at times becoming quite stertorous, so that oxygen 
was given as indicated for several hours. The excretions were normal, and by the 
morning of the following day his condition seemed fairly good. That afternoon, 
however, muscular contractions began, being most marked in the right arm, the 
left leg, and the face, with the interval between them about fifteen minutes. Dr. 
Signorelli was at once asked to see the baby in consultation, and the future treat- 
ment was entirely under his direction. Iodides were given, together with horse 
sei-um, and an ice cap was applied to the head. Several hours later true convulsions 
developed, lasting from a few seconds to several minutes, and most manifest in the 
arms and legs, particularly the left arm. There was also considerable squinting 
of the eyelids. Respiration was improved, however, and the child nourished well. 
September 2 convulsions occurred at irregular intervals, the baby sleeping between 
the paroxysms; September 3 only occasional muscular twitchings were present, and 
on the following day these also ceased. September 5, because of a decided gastro- 
intestinal disturbance which prevented nourishment by mouth, 90 c.c. of normal 
saline solution was administered by hypodermoclysis. September 6 the condition 
was worse, temperature 104, pulse rapid and weak. Stimulants were given through- 
out that day and night and were continued the following day. Hypodermoclysis 

was given as indicated for another week. At that time a slow but definite improve- 
ment began, which continued until September 20, three weeks after deliver}’-, when 

the child was discharged. I have seen the child at intervals since, though he is, 

of course, under the care of a pediatrician, and in a general way I may say tliat 
I am far from satisfied with his condition. Dr. Signorelli believes that his progress 
has been good and that he -ndll show no mental or physical effects from his stormy 
infancy, but I am not so optimistic. To me, the child has a rather blank expression, 
is decidedly not as observant as a baby of his age should be, and does not cry 
lustily. 

I have presented this case, not because it is particularly unusual in itself, but 
to provoke some discussion of this important subject. I have read the literature 
rather widely, and I have been impressed, as I have done so, by several strildng 
points. One of these is the relative frequency of the occurrence of spastic paralyses 
of various sorts, as well as the many mental abnormalities of later life which can be 
attributed to birth injuries, although many of them passed unnoticed at the time 
because there were no tangible manifestations to call attention to them. What 
steps are we to take to prevent such injuries, concerning the ultimate outcome of 
which we can only conjecture? They may pass unnoticed at birth, as I have said, 
and they may follow any sort of delivery. Are they unavoidable in most instances, 
or are they due to poor obstetrics? Again, when is operative interference indi- 
cated when the injmy is immediately evident? In this particular case opera tio}i 
was considered, but the pediatrician felt that progress was satisfactory without it. 
I was rather interested, however, in another case delivered at the same time as 
this one, by forceps, which resulted in ver}’ obvious symptoms of intracranial 
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hemorrhage. Craniotomy was done; several blood clots removed, and the child 
made a perfect recovery. The location of the hemorrhage was the right temporal 
lobe. That baby, to my mind, is now perfectly normal in every respect, and I con- 
sider his condition far better than that of the child in the case I have reported. 

This is, of course, an informal summarj’' of certain points suggested to me by 
tliis particular case. The literature on the subject is voluminous and well worth 
an intensive review. I shall be interested to have the opinion of the Society on the 
procedure adopted in this instance. 

DR. JOHN F. DICKS. — ^IVithin the last year and a half I have seen three cases 
of intracranial hemorrhage; one following normal labor, one following a midfor- 
ceps delivery, and one, last week, following a face presentation. All of the children 
recovered. I believe there is undoubtedly in some cases a connection between in- 
tracranial hemorrhage and hemorrhagic disease of the newborn, and I believe also 
that Ehrenfest is right when he says tJiat most intracanial liemorrhages of clinical 
importance are of the tentorial type. To my mind operative procedures are prac- 
tically never justified because of the very high mortality, and because of the fact 
that spinal puncture is a simpler procedure and gives a higher percentage of cures. 
In all three of the cases I have mentioned the symptoms were the same. For the 
first seventy-two hours everything seemed normal, although afterwards it was re- 
called that in each case the babies had slept practically all the time. Then the 
breast was refused, they began to vomit, the temperature shot up to 103 or higher, 
convulsive tremors began, finally true convulsions. The treatment in all cases was 
the same; I might say that Di'. Delahoussaye handled one, Dr. Bloom the others. 
The convulsions were controlled by chloral, spinal puncture was done and repeated 
as indicated, and fluids were forced in every possible way. The children a year 
and a half and six months old are apparently normal in every respect, and the 
child bom last week also seems normal, but as Dr. Talbot has emphasized, the ulti- 
mate fate of the child is what is most important in these cases, and as to that 
we can make no prognosis. In none of these cases was there any instance of 
hemorrhagic disease, and to my mind they are all illustrations of the true tentorial 
type of injurj', in which craniotomy could do no good. An interesting consideration 
in this important subject is that we cannot foretell when such injuries will occur, 
as every type of labor seems at some time or other to result in them. One of my 
cases, as I have said, was a labor that was normal in cverj- respect, and yet brain 
injury followed. On the other hand, I recently saw three physicians deliver a 
case with forceps, and that child was born without evidence of hemorrhage. The 
midforceps case to which I have referred presented only moderate difllcully, and 
tlie child was bom without evidence of scarring or pressure. The face presentation 
is the most interesting case. "Wlicn I first examined the mother she was 3 fingers 
dilated, and was having relatively mild pains. Suddenly, just after the examina- 
tion, terrific pains began, and when I examined her again, not more than five 
minutes later, the face had come dorvn on the perineum and was perfectly black. 

I did an immediate cpisiotomy and lifted the head gently over tlio perineum with 
forceps, the child breathed readily, and after some little effort began to crv-. After 
seventy-two hours the .syrnptoms I have outlined began, the temperature went to 
lOG, and death was apparently imminent. By heroic measures, however, the trouble 
was chocked, at least temporarily, and at present the child is apparently normal. 
Blood trrmsfusion sometimes help.s these babic.s, and in my second ca.®c thi-s was 
done directly under the skin, tlic theon' being that the coagulation time is im- 
proved by this procedure and the bleeding checked. Ilor.se scrum is Eometimes 
efiicacions for the same reason. In all those cases the coagulation time was within 
normal limits, and there was no external and visible evidence of trauma. 
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DE. F. CARTER . — A recent issue of the Journal of the American Medical 

Association contained a very interesting article detailing the results of spinal punc- 
ture on some 300 newborn children, the series including both those with and those 
without symptoms. In each instance the puncture was done within twelve hours after 
delivery. The findings in a very large percentage — I do not recall the exact figures 
—varied all the way from a mere yellowish discoloration of the fluid to bright 
red blood. Two babies, as I recall, died as a result of the original injuries. All 
the hemorrhagic diseases of the newborn, whether of the essential type or due to 
some brain injury, are akin, and frequently, as you know, it is not possible to 
differentiate tliem. Was a spinal puncture done in Dr. Talbot's case? And what 
was the coagulation time? I tliink the general opinion today is that spinal punc- 
ture gives considerably better results than operative measures; it may be repeated 
as often as indicated, that is, until the discoloration of the fluid disappears and 
convulsions cease. In this connection I should like to report a rather interesting 
case of hemophilia under my care a few months ago. I first saw the mother when 
she was six months pregnant, at which time her coagulation time was thirteen and 
one half minutes. By treatment it was reduced to three and one half and her 
delivery was without incident. The child’s blood was examined at birth, the coagu- 
lation time being three minutes. That afternoon, when I examined him again, 
I found blood issuing from the cord; this was definitely not due to the tie. The 
cord was tied twice, as is my invariable custom, rvith separate ligatures, and this 
hemorrhage, which was of a very mild character, was issuing between the tie and 
the abdomen. The condition rapidly cleared up, but I refused to circumcise the 
child, in spite of the continued low coagulation time, because of this very definite 
diapedesis. Another somewhat similar instance might be mentioned also. The 
mother’s first pregnancy terminated in an induced labor at eight months for 
eclampsia. Two years later she had an entirely normal, full-term pregnancy. 
Twenty-four hours after birth the child began to vomit blood, and also to pass 
blood by rectum. Three days of treatment by horse serum cleared up the condition 
and to date there has been no recurrence. The origin of these conditions is un- 
known, but there is certainly some underlying relationship between the hemophilias, 
the internal hemorrhages and the cerebral hemorrhages of the newborn. The most 
important point to be emphasized in such a discussion is the necessity of watch- 
ing the children. Faint twitohings and slight tremors are too often disregarded 
until it is too late. A spinal puncture in any suspicious case does no harm, and 
may bo the means of both diagnosing and clearing up a condition which, if un- 
treated, will jeopardize the child’s whole future. The good results of this treat- 
ment can easily be explained: by the reduction of the pressure, the exudate is 
either absorbed or drawn off before it clots, and further trouble is thus avoided. 

DR. L. A. LEDOTIX. — In spite of the immense literature on the subject of 
hemorrhage in the newborn, it is evident that as yet we have only scratched the 
surface of this immense field. Several points are suggested by this particular case. 
I am wondering, for one thing, whether the two doses of pituitrin, no matter how 
small, might not have been responsible for the injury. The labor was normal in 
every respect, the duration was average, and no instruments were used, and, unless 
the pituitrin was responsible for an increased overlapping of the cranial bones, 
there is no explanation for the injury which occurred. In my service we have been 
doing spinal punctures for the last three years in every case in which we suspected 
brain injury, both for the diagnostic and the therapeutic effect. Difficulty in 
establishing normal respiration after delivery should make us suspicious of these 
injuries, and vomiting or inability and lack of desire to nourish is another impor- 
tant diagnostic point. In every single instance in which we did a spinal puncture 
and removed blood stained fluid, whether under pressure or not, there was a defi- 
nite improvement. If Dr. Talbot, in comparing a case handled by operative meas- 
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ures witli Iiis own, is referring to the same case I have in mind, I might say that 
in that instance craniotomy was done five days after deliver}', when the cliild was 
practically moribund, and for my own part I consider the fortunate outcome a 
more piece of good luck. Craniotomy in cerebral hemorrhage in tlie newborn has 
such an appalling mortality that fevr of us would care to advocate its routine 
pcrforaance. I think I may safely say that the physician who handled this par- 
ticular case has leanied since that spinal puncture is good obstetrics and good 
pediatrics, and that he is likely to handle future cases by the simpler method. 
The solution of the whole problem, as Dr. Carter has emphasized, lies in more care- 
ful w'atching of the newbom babies, so that slight symptoms shall not be disre- 
garded. 

DB. P. GBAFFAGNllSrO. — Spinal puncture has a definite therapeutic value in 
intracranial hemorrhage. Of late we har’e used spinal analgesia frequently in our 
operative work, and careful checking has shown a considerable drop in blood pres- 
sure within fifteen or twenty minutes after puncture was done. I recall at least 
one instance in which a systolic pressure of nearly 300 dropped to around 70 in 
a short time with no apparent effect on pulse or respiration. Eepeated puncture 
in hemorrhage of the newbom, by reducing the blood pressure, enables coagulation 
to take place sooner, and this seems to me one of the principal reasons for advo- 
cating it.s routine perfonnaneo in such cases. 


NEW YORK ACADEjMY OP IMEDICINE, SECTION ON OBSTET- 
RICS AND G-YNE-COLOGT 

STATED MEETING, MELD NOVEMBEE 24, J925 

Dr. Ed\vtn W. Holladay in the Chair 

Dr. Ralph A, Hurd reported two cases of Ovarian Cysts Removed 
During- Pregnancy Without Its Interruption, 

Case 1. Age twenty, pregnant for the second time, came into the outpatient depart- 
ment of tho Woman’s Hospital during licr sixteenth week complaining of sharp ab- 
dominal pain and general prostration. A mass the size of a large grapefruit and 
slightly tender was found occupying the imrbilical region, while pelvic examination 
confirmed the presence of a normal intrauterine pregnancy. Tho mass was vei^' 
freely movable and could be pushed upwards and outwards into either hypochondriac 
region. Dr. Dougal Bissell performed an abdominal section two days later. The 
mass proved to be a pedunculated dermoid of the left ovary which had become 
twisted at its pedicle almost to the point of strangulation. Tho entire appendage on 
that side, together with tho tumor, was removed and the right normal ovary allowed 
to remain in situ. In this case it is assumed that tho lutein cells were present in 
the removed diseased ovary as the corpus lutcum of pregnancy could scarcely have 
been overlooked in the small normal ovar}’ at sixteen weeks, when it would occupy a 
third or more of the total .«i7.o of tho organ. 

Here, then, is a case of pregnancy uninterrupted after total removal of one ovary 
containing a large dennoid and, in all probability, a true corpus luteum Imdy, this 
opinion being based on tho absence of the latter in the normal ovarj- which remained. 

C.\.sn 2. A primigravida of twenty-throe, who was fir.st seen in the tv.-elfth week. 
Ilistor}' negative except for a variable degree of dy.stnonorrhca, and she had never 
b'Tore had a pelvic c.vamitmtion. Her last menstruation was normal, had occurred 
on November 3rd. On .Tanuary 20th she went to her piiysician for examination and 
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advice conceining lier su^ected pregnancy and "was referred to me for obstetrical 
care. 

Examination showed a somewhat soft uterus wliich gave the impression of an 
early pregnancyj but in addition to tliis there was a globular, elastic mass, 
quite insensitive, which filled the entire pelvis and extended upwards into the ab- 
domen almost to the level of the umbilicus. A diagnosis of ovarian cyst was made. 

On account of the possibility of complications arising later in pregnancy, lapa- 
rotomy was performed. The right ovaiy was the seat of an iinegularly spheroid cyst, 
somewhat constricted at its central portion, which had attained the size of the head 
of a newborn and which had so invaded and distorted the organ as to render the 
normal ovarian tissue no longer recognizable. A smaller tumor of similar type, the 
size of a hen’s egg, was found arising from the left ovary, while both tubes ap- 
peared quite normal, and a pregnant uterus, corresponding in size to the duration 
of her amenorrhea, occupied the anterior part of the pelvic cavity. Oophorectomy, 
together with resection of the cyst, was performed on the right side and the smaller 
tumor excised from the left ovary, leaving a crescentic rim of noimal tissue on one 
side as the patient’s only remaining ovarian substance. In this, again, there was 
definitely no corpus luteum substance so far as careful inspection was able to dem- 
onstrate. 

The pathologist reported from both sides the various elements which characterize 
dermoid cysts of tlie ovary, including formation of bone and teeth. The sections 
taken did not show lutein cells, although they are assumed to have been present 
somewhere in the tumor mass. 

The patient made an uneventful operative recoveiy and continued with her preg- 
nancy quite normally. She went into labor a few days before her expected date of 
confinement and was delivered of a normal male child, there being notliing imusual 
about her labor or puerperium, other than the fact that she had a breech presenta- 
tion. 

Six weeks after confinement she was obliged to stop nursing the baby because of 
a breast abscess, and shortly after that she had a normal menstruation, suflScient 
proof of the presence and function of the remaining ovarian tissue. 

Bimanual examination now shows a normal anteposed uterus, which is freely mov- 
able, and no evidence of further pathology in either lateral fornix. 

Here, then, is a case where a laparotomy was performed in the twelfth week of 
gestation with operative manipulation of both ovaries, each of which contained der- 
moid cysts. The tumors, tlie entire right ovary, including beyond doubt the true 
corpus luteiun, and a major portion of the left ovary were removed without unto- 
ward effects on mother or child. It is interesting to speculate what would have hap- 
pened had one step further been carried out and the patient been deprived of all 
ovarian tissues. The amotmt and kind of ovarian tissue removed during pregnancy 
and the consequent effect upon the continuation of this process appeara to be an 
extremely variable quantity, as many patients have aborted after laparotomy where 
much less work was done. 

The records of the Woman’s Hospital, covering, roughly, the last fifteen thousand 
admissions, show only eight patients wlio were operated upon during pregnancy with 
the express purpose of removing ovarian tumors and allowing pregnancy to continue. 
Of the other six all were operated upon between the twelfth and sixteenth week, the 
tumors having been discovered during routine examination when the patients pre- 
sented themselves for diagnosis of pregnancy. In five of the six cases the patholo- 
gists found lutein cells in the material examined, and four of these patients aborted 
while still in the hospital. The fifth patient of this group, a colored woman of 
twenty-five, was still pregnant two montlis after her operation, and it is assumed that 
she went on to term. The sixth patient had a simple multilocular cyst, in which the 
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presence of lutein tissue was not mentioned, and she went on to term and a normal 
delivery. Two others with unilateral involvement were followed by normal preg- 
nancy and confinement, one (1) of these being a simple and the other (2) a corpus 
luteum cyst. 

DISCUSSION 

DR. ROBERT T. FRANK. — In deciding on the clinical aspects of operating on 
ovarian tumors during pregnancy, three factors must be considered. In the first 
place, is the corpus luteum essential for the continuation of pregnancy, and if so, 
for how long a period is it essential? In the second place, is ovarian tissue, aside 
from the corpus luteum, essential, and if so, when? In the third place, we have to 
consider the mechanical tolerance of the uterus itself. 

As far as the corpus luteum is- concerned, we know that in different species it is 
essential for nidation for different periods of time. The earliest case in which nida- 
tion has proceeded after removal of the corpus luteum in wliicli we have any really 
worth-while record is one between the fifth and sixth week of pregnancy. Prom 
then on I don’t tliink that the removal of the corpus luteum plays any further rfile 
as far as nidation is concerned. I might add that, as a matter of fact, my work has 
convinced me that the placenta takes up the necessary hormonal secretion which is 
required to keep up the hj^perplasia of the uterus in order that it may grow and 
form a proper container for the uterus. 

As far as the mechanical tolerance of the uterus is concerned, I think the opti- 
mum time is between the fourth and seventh month. If during operation care be 
taken not to expose the uterus to the cold, to tie the pedicle as far away from the 
uterus as possible, to have as little intraperitoneal manipulation as is consistent with 
technical safety. I recall a case w'here I had to operate on a myoma which had be- 
come necrotic, in wliich I actually saw the fetus through the membranes. Unfor- 
tunately, I tore through the mucosa. I sewed it up carefully. That was about at 
four and a half months, and I later delivered the baby. That is about the most 
radical intervention that I know the uterus tolerates. On the other hand, I recall 
another woman who at the ago of 21 had one ovary removed and then some two • 
years later conceived, and at the fifth month a large abdominal tumor was found. 
The diagnosis lay between large hydroureter and ovarian cyst. Wo decided on 
ovarian cyst and I removed the ovarian cyst and the pregnancy came to term, which 
would be another case for Dr. Hurd to add to his statistics where the pregnancy 
came to term, in spite of the fact tliat no ovarian tissue existed. She never men- 
struated again, so that was pretty good proof that no ovarian tissue was left. 

DR. E. 31. DENNEN. — ^I have observed three cases of this nature, all in primip- 
arae, one at six months, one at four and one-half months and the other at .six to 
eight weeks. Two of them have smeo been delivered, one by low forceps, and the 
other normally. The third case, at six to eight weeks, is still in the prenatal clinic 
at the Nurserj' and Child ’s Hospital. One of the three cysts contained, according to 
the pathologist, a corpus luteum of pregnancy. 

DR. EDI^TN W. HOLLADAY. — ^Within the past few weeks I had a patient a 
little over three months’ pregnant, whom I operated upon and the pathologist re- 
ported a corpus luteum cyst. The otlicr ovary was carefully examined and there 
was no evidence whatever of any corpus luteum. She was well morphinized and 
given hypodcnnic of luetin for the first few days and then by mouth. She went on 
to term without any trouble whatever. 

DK. LOUIS .T. LADIN. — It has been my custom to operate for ovarian cyst, if it 
v.-as sufficiently largo to bo palliated, in the early weeks or months of pregnancy. It 
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may be that I happened to have fortunate cases. . This year I have had three. In 
one an ovary containing the corpus luteum was removed and the woman was 
recently delivered In another, subsequently delivered, there was a small dermoid 
cyst and a bad ovary containing a corpus luteum. Neither of these patients received 
luetin and it is not my practice to give it. 

Dr. Meyer R. Robinson read a paper entitled An Orientation of the 
Biomechanism, Pathology and Clinical Phenomena of Extrauterine 
Pregnancy, Based on a Study of 131 Cases. (For original article 
see page 1.) 

DISCUSSION 

DE. ALFRED PLAUT. — 1 would like to ask in what percentage of these eases 
the decidual reaction was timed. Without having data at hand, in the cases which 
I have had the opportunity of studying, I found between 5 and 10 per cent. This 
depends absolutely upon the frequency of the decidual reaction and leads to 
another point where disagreement of opinion must exist between different observers. 
1 would never call this formation which partly or completely separates the sac from 
the tube lumen a reflexa because I consider the mechanism in the uterine nidation 
is a tubal nidation fundamentally different. In the uterine nidation the ovum is 
imbedded wholly in the so-called compact layer, giving a real, nearly compact layer 
of stroma cells and later on decidual cells which are situated between the surface of 
the epithelium and the areola of the glandular ducts. Such areola do not exist in 
the tube. A tliick decidua giving a real bed for the ovum is very seldom, if ever, 
formed in the tube, so the ovum digs its bed in the other layers of the tube and 
so-called external rupture frequently follows. Secondly, in the uterus we liave one 
lumen not interrupted by a solid structure. It lies behind the ovum when the latter 
has imbedded itself in the compact layer of the endometrium in the tube. On the 
other hand, there are the mucosal folds, the so-called villi, behind the ovum. A more 
or less inflammatory state is present in many, if not in all cases of tubal gesta- 
tion} so the tubal folds may coalesce in a kind of membrane with a decidual reac- 
tion, and in some cases this results in a more or less complete separation of the 
ovum from the rest of the lumen. There is some resemblance between tliis layer 
and the reflexa, but, morphologically speaking, these two layers are different, and 
while it may be a matter of opinion, I, personally, would not call this layer a reflexa, 
putting it on equal footing with tho reflexa in normal uterine pregnancy. 

DB. EMILY D. BARRINGER. — I would lilte to ask what part gonorrhea plays in 
ectopic gestation. 

In a series of 1300 cases of gonorrhea, diagnosed serologically and bacteriologi- 
cally, we have not had one case of ectopic, and in the same series we had 71 cases of 
intrauterine pregnancy. 

DR. LOUIS J. LADIN. — I am very glad that there are a few who still believe 
that the death of the ovum is not the cause of bleeding. Here is another instance 
where the clinical experience does not coincide with the laboratory experience. After 
watching and observing nearly 400 cases from the( clinical standpoint, especially 
many years ago, when the main object in meeting a case of tubal pregnancy was to 
make the diagnosis, a great deal of study was given to the cb’nical features of the 
case. I do not hesitate to say that the absence of uterine bleeding in a case clin- 
ically, to me pointed to a termination of the pregnancy, and I do not care what the 
laboratory reason is for the same. Within recent years I have had occasion to 
prove' that as soon as the uterine bleeding ceases there is no question that on opera- 
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tioD^ you will find a terminated pregnancy or an ovum that has been completely sepa- 
rated from its surrbundings, whether it be in the tube or in the abdominal cavity. 

As far as the question of tubal abortion is concerned, I agree with the reader of 
the paper that the term tubal abortion” should not be applied to those instances 
where there is bleeding from either the fimbriated extremity or through a rupture, 
which I always have regarded as tubal abortiom With very few exceptions do tubal 
pregnancies go on to term; they abort. 

DB. DAVID N. BABBOWS. — I differ with the question of the usefulness of the 
tube after so-called tubal abortion. I treated a woman two years ago who was 
operated upon for tubal abortion and the tube left in. The other tube was removed 
a year or so later for ruptured tubal pregnancy and the woman subsequently had an 
intrauterine gestation, we believe, through the tube which was left in. 

In a series of cases observed on the service at Bellevue, where we were watching 
for the “shoulder pain,” it seemed to run somewhere between 33 and 40 per cent, 
and we did not consider it a very trustwortliy sign, 

Cullen's sign I have not observed as frequently, about four or live times in the 
last two years, and it seemed to have the color in those cases more of a hematoma 
or trauma, as for example, that of a “black eye,” rather than the shimmer of blood 
through the skin. 

DB. MEYEB B. BOBINSON (closing). — I agree with Dr. Plant that the histo- 
logic condition in the tube is different from that of the uterus. If they W'ere similar 
the tubes would not rupture, I only laid stress on the fact that the moment the 
ovum is right for placentation, no matter whether it be in the uterine mucosa, the 
tubal mucosa, the follicular mucosa or the peritoneal surface, it does not remain on 
the surface, but digs its way into the submucous structures. In the uterus it needs a 
very hj'pertrophic, hj'perplastic, highly vascularized layer, and that suffices for form- 
ing the future nest without invading the muscularis uteri, but w'hen it gets into the 
tube and the tubal mucosa is not sufficient, it must encroach upon the tubal muscu- 
laris which only temporarily delays the final fatal termination, but does not prevent 
it. 

As far as the lining of the tube and that of the uterus are concerned, they are 
microscopically different, but if we trace them back embryologically it is only a con- 
tinuation of the same anlagc. The uterus and the tube only later become differen- 
tiated, So whether Dr. Plant wants to recognize the folding over of the tubal folds 
as being identical with the folding over of the mucous folds and call it a reflexa, is 
immaterial, but anatomically they are alike and they act similarly. Placental blood 
may escape; otherwise there would not be established an intercommunication between 
the maternal and the fetal structures. Physiologically they aim at the same thing 
and anatomically they don't differ very much. So we cannot help, at least in those 
cases where we find a reflexa, stating that it is a reflexa, even if it is an ectopic 
pregnancy. 

The percentage of decidual reactions I cannot state, but m3’ expcirencc has been 
that the earlier in the course of pregnancy you examine ectopic pregnanc3', the more 
]ikcl3' you are to find a decidual reaction, and as the pregnanc3’ grows older the 
finer structures of the decidual reaction are lost. 

Dr. Barringer’s information is very valuable, and bears out just what I stated 
in m3’ paper, that it is not inflammation and it is not a purely mechanical condition, 
on wliich so much stress has been laid and repeated over and over again, which is 
t!io cause of tubal prognanc3'. There is a far greater functional disturbance of the 
tube which is responsible in the vast majority of cases, in m3’ experience, because 
real inflamnintor3' conditions wore not found frcqucntl3'. hlost of m3' cases showed 
no perisalpingitis, adlicsions, torsions, twists or nn3’thing else; the tubes were per- 
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fectly normal. We liad two only this afternoon and both had normal tubes — ^no 
gonorrhea or infection, and both women had borne children, one of whom had her 
last child about sixteen months ago and the other two years ago. 

As to the question of leaving the tube: this also is included in my paper, but I 
did not read it. The question of lea^iung the tube behind was recently revived in 
Italy because one case is quoted where the tube was removed for a tubal pregnancy 
and the patient conceived again, resulting again in tubal pregnancy, and she had no 
children; therefore, these Italian operators became conservative, they incised the 
tube, removed the ectopic, closed the tube and let it alone. I agree with leaving 
the tube behind if you can guarantee as to which tubal pregnancy will terminate in 
a mole and which ^vill go on to fatal bleeding. If I could tell these things before- 
hand, I would not operate on these cases. 

Dr. Ladin ’s teaching regarding uterine bleeding is valuable, but I can only define 
my thesis by physiologic and pathologic facts as they have been given to us 
within the past ten years. If other reasons for bringing out the other viewpoints 
are stronger, I will be glad to change my viewpoint. 
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Diseases Complicating Pregnancy 

Ivens: Pive Specimens Illustrating Necrobiotic Changes in Fibroids Associated 
with Pregnancy. The Journal of Obstetrics and Gynaecology of the British 
Empire, 1922, xxix, G39. 

Examination of five necrotic fibroids, three removed during pregnancy and two 
during the puerperium, revealed marked degeneration in both the muscle and con- 
nective tissue. In the early stages the muscle cells were swollen, shortened and 
showed pycnotic changes in the nuclei. The general appearance resembled coagula- 
tion necrosis rather than hyaline degeneration. When degeneration was advanced, 
the whole fibroid was practically a homogeneous mass destitute of nuclei. Edema 
was not noted. Thrombi were not seen in the vessels. The lino of demarcation 
between the normal uterine muscle and the fibroid tissue was sharp. Extravasation 
of blood occurred but was never accompanied by deposits of blood pigment. Leu- 
cocytic infiltration was sometimes present. The degeneration present in these 
tumors is due either to thrombosis or to a toxin acting only on the neoplastic cells. 

H. W. Shtjiteb. 

Eioux: Necrotic Fibromata and Pregnancy. The Journal do M6decine do Bor- 
deaux, 1923, xcv, 156. 

The author found in the literature 28 cases treated by operative procedure with 
three resulting deaths. Excepting in interstitial tumors, severe pain was a symp- 
tom in all cases and developed with the cause for necrosis (torsion, pressure etc.). 
Nausea, vomiting, rapid pulse, temperature, jaundice, intestinal obstruction, disten- 
tion and tension of the abdominal waU are symptoms which vary in intensity with 
the peritoneal involvement. Urinary disturbances arc frequent. Examination usually 
reveals a painful periuterine tumor which may be found to have increased markedly 
in size with the onset of symptoms. Diagnosis is frequently difficult, the condition 
being confused with pregnancy in an incarcerated retroverted uterus, torsion in 
the pedicle of an ovarian cyst, pregnancy in the uterine horn, or appendicitis. 
The diagnosis of a necrotic fibroid complicating pregnancy calls for immediate 
operation. The choice of operative procedure depends on the period of pregnancy, 
the location and size of the tumor, the presence of infection and the condition of 
the patient. Myomectomy, the operation of choice, is simple in cases with pedun- 
culated fibroids, but more difficult in the interstitial tumors and in the tumors of 
the lower segment in advanced pregnancy. Infection contraindicates myomectomy. 
Where a hysterectomy is to be done it is preceded by cesarean section when the 
fetus is viable. Siiutter. 

Pischmann, E. W.: Plbrolds In the Puerperium. Surgery, Gynecology and Ob- 
stetrics, 1924, xxxix, 327. 

Tlio author reports an instance in which a definitely palpated interstitial fibroid 
was spontaneously separated from its uterine wall attachments in the puerperium 
and subsequently partially expelled. After a critical review of the literature and 
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a survey of liis own statistics, he concludes: (1) Fibroid tumors in the puerperium 
may cause serious complications, frequently a febrile course. (2) Fibroid tumors 
themselves may suffer changes during gestation and labor, and these may progress 
and even bo augmented by secondary infection during the puerperium. (3) Wlien 
a woman with a fibromyomatous uterus becomes pregnant and goes to term, cesarean 
section with an immediate myomectomy or hysterectomy is the operation of choice. 
(4) Wlien the myoma is not discovered until during labor or in the puerperium, con- 
servatism should be practiced as long as possible. Wm. 0. Henske. 

De Gaudlno, Maria Teresa F.: Ovarian Tumors Complicating Pregnancy, Labor, 

and the Puerperium. Semana mddica, Buenos Aires, 1921, xxviii, 389. 

Ten instances of this complication are reported occurring in 13,313 deliveries. 
Two of these were at term, and were explored by the abdominal route. In both 
cases, it was impossible to expose the tumor sufficiently without drawing the uterus 
forv’ard in such a way as to endanger the blood supply to the placental site; 
consequently a cesarean section was necessary in each case. In the third case 
the diagnosis of a cyst was made during labor and it was punctured through the 
vagina. Cases 4 and 5 were cj'sts removed by laparotomy during the fifth and 
six months. The sixth patient left the clinic liefore labor. Case 7 was that of 
a patient with a cyst wliich ruptured during labor; a laparotomy was done the 
second day postpartum and drainage established, but the patient died of peri- 
tonitis. The eighth ease was operated on two months after delivery, the tumors 
having been mistaken for inflammatory masses. The ninth and tenth eases were 
of tumors removed during the puerperium, the former for a twisted pedicle, the 
latter for malignancy. 

Ovarian tumors diagnosed during the first months of pregnancy should be re- 
moved. In the last months those tumors localized in the abdomen and not inter- 
fering with labor should bo let alone until after the puerperium, Pelvic ovarian 
tumors which cause dystocia should be removed during labor, without cesarean 
section whenever possible. During the puerperium such patients should be treated 
according to the symptoms caused by the tumor. Thos. E. Goethaes. 

Hermans: Acute Appendicitis diuring Pregnancy, Labor, and the Puerperium. 

Nederlandsch Tijdschrift voor Geneeskunde, 1924, ii, 1004. 

Hermans does not believe that pregnancy is a predisposing factor of any great 
consequence, but does not doubt that a latent or chonic appendicitis may be 
activated by pregnancy. He reviews the literature and his own cases and comes 
to the following conclusions: 

Appendicitis may complicate pregnancy at any stage, even during delivery. 
As a rule, the diagnosis during pregnancy, labor, and the puerperium is not 
especially difficult, the main point being to bear in mind the possibility of its 
occurrence. Only by prompt operation can the prognosis be improved, the earlier 
the diagnosis and operation, the better for mother and child. He agrees with 
Cooke: “In case of doubt operation is safer than waiting.” 

R. E. WOBUS. 

TSdenat: Appendicitis Among Pregnant Women. Bulletin de la Soci6te d'obst6- 

trique ct de Gyndcologie, 1925, xiv, 237. 

In the French literature there is a marked paucity of information regarding 
appendicitis during pregnancy and the puerperium. In the Baudelocque Hospital 
in Paris, among 11,479 labors during a period of six years, there was only one 
case of appendicitis. 
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Since the prognosis is doubtful, all eases of acute appendicitis should be operated 
upon as soon as the diagnosis is made. During pregnancy the tender point is 
higher than McBurney’s point and often there is an area of inflammatory edema 
near the costal margin and even in the flank in cases of retrocecal appendicitis. 
In three cases operated upon by the author, recovery was uneventful. The patients 
went to term and had spontaneous labors and normal puerperia. In a fourth case 
the operation was difficult because of a purulent retrocecal fistulous tract which 
had to be drained. There was much shock, and the patient aborted six days 
after the operation. In a fifth case operation revealed pus in the right side of 
the abdomen all the way up to the diaphragm. Metastatic arthritis of the knee 
occurred and the patient died of sepsis on the tenth day. J. P. Greenhill. 

Stork, P.: Pregnancy and Ileus. Monatsschrift fiir GeburtsMlfe und Gynako- 
logie, 1925, Ixix, 12. 

To the 128 cases of ileus occurring during pregnancy which had been reported 
in the literature. Stork adds five cases. Laparotomy was performed on all five 
patients, but one died. The latter had an invagination of the small intestine. 
In four of the cases an abdominal cesarean section was performed at the time of 
treating the ileus, while in the fifth case a vaginal cesarean section was done. 
In the four cases with abdominal cesarean, the baby was delivered before tho 
ileus was corrected. In the future tho author says the first step will be laparotomy 
and the decision to empty the uterus w’ill depend upon the individual case. At 
the end of pregnancy and wherever there is a viable child, a cesarean section 
is indicated at the time of the laparotomy; for aside from the fact that the 
gravid uterus inhibits peristalsis, many fetuses die from toxins liberated during 
the period of intestinal obstruction and two-thirds to three-quarters of tho fetuses 
that do not succumb, are expelled prematurely. Such uterine activity may bo 
harmful to a patient recently operated upon. J. P. GREENHiLTi. 

Moeller, W.: Mechanical Heus during the Puerperium. Monatsschrift fiir Gc- 
burtshilfo und Gyuiikologie, 1922, lix, 273. 

Tho author reports the case of a woman who suddenly developed acute ab- 
dominal symptoms during the puci-perium. At operation a mechanical ileus was 
found which was due to a band extending from the flexura sigmoidalis to tlio 
right inguinal region. 

Eepeated pregnancies and labors greatly diminish the likelihood of meclianical 
ileus. Statistics of all cases of mechanical ileus occurring between tho ages of 
fifteen and fifty, show almost twice as many in men, whereas the numbers were 
approximately the same in both sexes after fifty years of ago. This is note- 
worthy as women have as many inflammatory conditions of the abdomen as men 
and have much more often gall bladder disturbances. They also have a great 
deal of genital pathology and numerous gjuiccologic operations, all of wJiich 
tend to produce adhesions which may give rise to mechanical ileus. Of the 12 
female patients who had ileus, no 1 c.«h than 7 had never been pregnant. Of the 
Tcnmindcr there was an interval of from three to seventeen years between tlio 
last labor and the occurrence of the ileus. J. P. GuEENinnii. 

Schoeffer and Keller: Torsion of the Omentum during Pregnancy. Bulletin dc la 
Soci6t6 d^obstdtrique ct dc gynecologic dc Paris, 3923, xii, 441. 

Tor.'-ion of the largo omentum is very' rare, only 134 cases having been reported 
up to 1913. From experimental work on animals as well as from clinical exporionco 
it 1).'!.= been shown that the chief factor in the production of this torsion is the for- 
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mation of a pedunculated mass of omental tissue, while in others it is the fixation 
of the free end of the omentum to the bottom of a hernial sac or to any point of 
the abdominal wall. The weight of the mass which tends to lengthen the pedicle 
more and more, plays a gTcater role than the increase in venous pressure in the 
pedicle and the unequal growth of the mass. The immediate causes of torsion are 
mechanical in nature, as for example, peristaltic movement or strong abdominal 
pressure. 

The, sjTuptoms of torsion without a hernia are usually vague at the beginning, 
but later there are acute sjmiptoms which tend to confuse the condition with appen- 
dicitis. The crisis itself begins abruptly in a healthy person in the form of an acute 
pain in the riglit iliac fossa. Peritoneal symptoms predominate. There is vomiting, 
no passage of feces or gas, abdominal distention and the peritoneal facies. Soon, 
however, the sjmiptoms disappear and one can feel a tumor mass at the site of pain. 

The author reports tlie case of a primipara who had an attack of pain in the fifth 
month of pregnancy. A diagnosis of appendicitis or subacute cholecystitis was 
made, but at operation a twisted omentum was found. The twisted mass was re- 
sected. No similar case has been reported in the literature. J. P. Greenhill. 

Merletti, D. C.: Spasmophilia and Pregnancy. Annali di ostetricia e gineeologia, 

1925, xlvii, 247. 

In this article various conditions which often occur in pregnancy are considered 
in their similarity to comparable manifestations of spasmophilia. While laryngo- 
spasm is rare in pregiianey, spasm of the pharynx and esophagus are not uncommon, 
especially in nervous hj’peresthetic women in whom hj-perexcitabOity can bo deter- 
mined by electrodiagnostic measures. Spastic mydriasis of the pupils is also fre- 
quent in nervous subjects; so also cardiac tetany, which gives rise to faintness and 
at times sjmeope, together with variations in the heart rate. Localized spasm of the 
antral portion of the stomach and of the pylorus has been found by radioscopy to 
coincide with the nausea of pregnancy, and to persist without antiperistalsis during 
the act of vomiting. 

Eclamptic convulsions are considered by the author to be closely parallel to the 
infantile convulsions of spasmophilia. Alimentary factors are important in both 
conditions, and the season is also a factor, inasmuch as commlsions are more common 
in cold than in warm weather. 

The author concludes that in certain women there exists a state of constitutional 
hj-perexcitability of the nervous system, which may be measured by response to elec- 
tric stimuli, and wMch induces a disposition to localized spastic conditions and to 
convulsions. This state he would call spasmopliilia of pregnancy, and would attrib- 
ute it to endocrine dysfunction with especial parathyroid insufficiency. The treat- 
ment includes administration of calcium, bromides, and parathyroid extract, and the 
use of the idtraviolet ra)' in addition to dictarj^ and eliminative measures. 

Thos. R. Goethals. 

Lambrinudl: Maternal Birth Palsy. British Journal of Surgerj^, 1925, xii, 554. 

Wliile pressure sjmptoms, such as cramps and pain along the course of the sciatic 
nerve, are relatively common during the latter months of pregnancy, actual paralysis 
is rather a rare condition. Lambrinudi reports two cases which came under his 
observation. In the first case, a primipara thirty years old, was delivered by high 
forceps after fourteen hours of labor. Wlien she came out of the anesthetic, she 
experienced numbness and weakness of the entire right lower limb. On getting up 
three weeks later, she noticed acute pain along the back of the thigh and outer part 
of the leg and foot. There was definite foot drop. Five months later, she still 
showed paralysis of the toe extensors, the tibialis anticus and the pernei, with some 
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■sveakness of the toe flexors.- Under treatment recovery progressed slowlj'. In the 
second case, a woman had lost her first child during labor three years previously. 
‘Wliile supposed to have a flat pelvis, she delivered spontaneously a seven and a half 
pound baby after seventeen hours’ labor. During the second half of the labor, she 
noticed acute cramps in the right leg below the knee. She felt relief afterwards, 
but a feeling of weakness and numbness persisted. On getting up, she noticed a 
right foot drop. There was definite paresis of the muscles supplied by the right 
external popliteal nerve, with dullness of sensation over the same area. The loss of 
sensation returned after two weeks, but the paresis remained. The author also 
quotes a case reported by Patel, in which the paresis came on spontaneously when 
the patient was five and a half months pregnant. 

Lambrinudi discusses the theories advanced, especially toxic neuritis and pressure 
on the sacral roots, but believes it is due rather to traction on the sacral cord 
caused by a rotation of the sacrum. For this reason he condemns the practice of 
flexing forcibly the woman’s thigh on her abdomen during delivery. In support of 
his contention, he quotes Fleming who states that the condition is not rare in the cow, 
in which it occurs usually from six to twenty days before labor. In making post- 
mortem examinations in such animals the gluteal muscles were found to be infiltrated 
and some of its fibers ruptured. The sacral cord showed evidence of injury ranging 
from the finding of large amounts of free fluid in the spinal canal with congestion 
of the membranes to the finding of actual injury to the cord with the presence of 
blood clots. B. E. WoBUS. 

Bourne: Etiology and Prognosis of Puerperal Insanity. Journal of Obstetrics 

and Gynaecology of the British Empire, I92d, xxxi, 251. 

In the majority of cases the author found sufficient cause for the production of 
insanity even in the absence of any tendency toward the disease. In only 9 out of 
69 cases could no cause for the disease be found. Eighteen had records of previous 
mental trouble or a bad family history. Infections after delivery accounted for 
eighteen (27 -per cent) of cases. Nine suffered from eclampsia and 8 had had dif- 
ficult labors. Anxiety during pregnancy seems a factor in the disease as 36 per cent 
of tho mothers were unmarried. 

Four women developed sjunptoms during pregnancy, 6 during labor, 39 in the first 
week of tho puerperium, and IS in the second week. The usual onset of the condi- 
tion was sleeplessness after which anxiety and incoherent speech were common symp- 
toms. Most cases were maniacal by tho third day, a few were depressed and stupor- 
ous. Tliirtecn patients died, 6 of sepsis, 2 of self-destruction, and 2 of cardiac 
failure. Of 36 patients sundving 78 per cent wore discharged as recovered, 4 
as improved. All cases associated with uterine infections recovered in from a few 
weeks to eighteen months. Where eclampsia was a factor recovery was rapid. The 
average recoverj' time for the series was six and one-half months. If insanity is 
associated with serious organic disease, such as sepsis or eclampsia, the prognosis is 
good and i-ecurrence infrequent. In tho presence of previous attacks or a bad family 
history' tho outlook is less favorable. U. W. Shuttek. 

Nevennann: Narcolepsy during Pregnancy. Deutsche mcdizinische Woehen- 

schrift, 1921, xlvii, 1161. 

A case of this rather rare disease is recorded, occurring in a primiparn, twenty- 
seven years of ago. During the twenty-sixth week of i)rcgnancy', tho patient wa-s 
unable to sleep for three days and nights. After this, she was constantly overcome 
by sleep during the day, although she slept quite well at night. She would go to 
sleep during a convensation, at her v;ork, or while walking, and then would be awal:- 
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ened by stepping from the sidewalk, by striking against a tree, etc. Examination 
by a neurologist revealed no neuropathy, nor was it possible to determine any other 
pathologic process. Treatment of various sorts was of no avail, however, the con- 
dition subsided spontaneously at about the thirty-second week of her gestation. 
Later she was delivered of a normal child. R. E. WOBUS. 

Silberstein: Raynaud’s Disease and Pregnancy. Zeitschrift fiir Geburtsliulfe und 

Gynilkologie, 1921, Ixxxiv, 208. 

The author sketches briefly the chief clinical features of the disease, including the 
three types of attack: local syncope, local asphyxia, and gangrene. The patients 
arc usually young neurotic women uuth a certain ability of the vasomotor system 
and the attacks frequently follow exposure to cold or psychic trauma. Other etio- 
logic factors are intoxication and infections. Pregnancy seems to increase the 
severity of the disease, though there are but few reported cases. The author reviews 
these briefly and reports in considerable detail his own case which occurred in a 
neurotic young primigravida of twenty-two years. An attack of influenza in the 
third month was followed by an acute glomerulonephritis and three distinct Raynaud 
attacks, the second resulting in gangrene of several finger and toe tips. One attack 
followed prolonged exposure of the hands to cold water, another a family quarrel. 
Improvement was distinct and rapid following the induction of premature labor, 
which was indicated by the advancing nephritis and the severe secondary anemia. 
The author believes that pregnancy may aggravate the disease. Abortion is indi- 
cated in cases where gangrene is feared and its possible results are not offset by the 
desire for a living child. Wliere gangrene has already occurred, the indication no 
longer exists, since recuiTence of attacks of gangrene is exceedingly rare. Espe- 
cially in the pregnant cases, ergot poisoning must be considered in the differential 
diagnosis. Margaret Schulze. 

Hussey, P.: Mental Conditions and Pregnancy. Revue Suisse de M6decine, 1922, 

xxii, 473, 

The frequency of psychoses of pregnancy is difBcult to determine, figures varying 
widely from 0.2 to over 1 per cent. Of these about 15 per cent occur during preg- 
nancy, the rest in tho puerperium. Toxic conditions, infections, and idiopathic con- 
ditions all appear to have a part. These mental complexes have no definite tjqro 
peculiar to pregnancy, but the melancholic and depressive tj'pes play by far the 
larger role. This last class is to be divided into two separate groups, the maniac- 
depressive type with fairly clear-cut symptoms, and the other class a psychopathic 
sj-ndromc in tho particular individual. In this group we find that fear of death in labor 
or a dread of what may occur cause the depression, and even may force tho patient 
to tliink of suicide. Schizophrenic, hysterical, apathetic, and catatonic conditions 
may occur. The majoritj' of the conditions come during the period of lactation and 
in the early puerperium. jUI these conditions need careful observation and study. 
If tho condition cannot bo benefited by the proper therapy then abortion is the 
choice. Some cases in which paralj’ses, catatonic conditions, suicidal attempts have 
been observed demand not only aboiiion but also sterilization, and of course this 
holds true where a definite neurologic disease is diagnosed wuth a grave prognosis. 

A. C. WlLLIAirSON'. 

Maclean: Notes on Three Cases of Chorea Gravldanim. .Tournal of Obstetrics 

and Gynaecology of the British Empire, 1922, xxix, 630. 

Prom tho frequent history of previous attacks of chorea and articular rheumatism, 
tho associated endocarditis and tlie resemblance of the condition to Sydenham’s 
cl'.orca, one must continue to classify chorea gravidarum as an infection and not as 
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a toxemia of pregnancy. Tlie onset of symptoms is usually in the iirst three months 
and it generally occurs only in primigravidae. The mild cases recover and only 
exceptionally bring about spontaneous abortion. Mild cases respond to isolation, 
diet (milk) and such drugs as arsenic, aspirin, bromides, and chloral. The severe 
t 3 T)es carry a mortality of 20 to 30 per cent. Drug treatment is ineffective in the 
latter. The patients are hard to nourish and grow progressively weaker. The mor- 
tality is formidable with or without the interniption of pregnancy, but statistics 
.justify the induction of premature labor if done before the onset of exhaustion. 

H. W. Shutter. 


Ahlbeck: Pol 3 meuritis Gravidarum. Archiv fuer Gynaekologie, 1922, cxvii, 41. 

Ahlbeck reports seven cases of polyneuritis gravidarum of which 4 were in primip- 
arae. All began during the first eight weeks of pregnancy with the pernicious form 
of vomiting; four became icteric. Psychoses set in with dullness, loss of interest, 
and loss of memory; one had severe headache; turn suffered from hallucinations, and 
one had retinal hemorrhages. Therapeutic abortions were immediately done in all 
of the cases but the peripheral nerves were already involved in six. Numbness and 
muscular atrophy persisted for some months. Examination twelve to eighteen months 
later showed all to have recovered normal gaits, but six still suffered from impaired 
memories. Ralph A. Reis. 

Elkin: Spontaneous Labor in a Case of Decentralized Uterus. Journal American 

Medical Association, 1922, Lxxiii, 27. 

A woman of thirty-five years suffered from cenucal Pott's disease with an almost 
complete transverse lesion at the seventh cerrical segment. She became pregnant 
and, at term, went into spontaneous labor. She experienced slight pain during the 
second stage, but there were no abdominal contractions, the uterus emptying itself 
after a labor of two hours' duration. The position was occipitoposterior and the 
child, which appeared perfectly healthy in every way, weighed six pounds. The 
mother died on the ninth day postpartum from tuberculous pneumonia. 

R. E. WoBUS. 

Nishizuka and lijima: Relations between Acute Infectious Diseases and Preg- 
nancy. Kinki Fu.iinkwa Gakkwai Zassi, 1925, viii. No. 2, 7. 

In 67 patients with typhoid fever, spontaneous abortion occurred mostly in the 
second and third week of the disease in 58.2 per cent, with a maternal mortality of 
35.9 per cent, which was about twice as large as the mortality in the cases in which 
pregnancy progrc.=sed undisturbed by tho intercurrent disease. 

In 31 cases of paratyphus the percentage of spontaneous interruption of pregnancy 
was onlj* 22.2 per cent, the maternal mortality ahso being decidedly lower than in 
typhoid. 

In 51 cases of dysentery during pregnancy, .spontaneous interruption, gener- 
ally occurring in the second and third week of disease, amounted to 33.3 per 
cent with a maternal mortality of 44.4 per cent, which is even higher than in 
typhoid. In all of these three types of infections it was observed that as a rule 
tlie patients with high temperatures mi.scarricd, while miscarriage only raiely oc- 
curred when tho fever ranged low. The.«o observations seem clearly to indicate that 
the artificial interruption of pregnancy as a therapeutic measure will only tend to 
inerca^'o the risks to the mother. 

There v.'cro too fev.- cases of cholcia, .‘■carlet fever, smallpox, influenza and dipli- 
theriu in this .•'eries to permit v.aluablc deduction.s. Author's Ab.STRACT. 
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Unger, E.: Successful Treatment of Severe Progressive Paralysis during Preg- 
nancy with Malarial Inoculations. Medizinische Klinik, 1925, xxi, 1498. 

The association of pregnancj' and progressive paralysis is uncommon. At the 
Rudolph-Virchow Hospital two cases were seen within si-x months. Both patients 
were in dire distress on admission and both showed the bad effect of pregnancy on 
the paralysis, linger reports in detail the ease of a patient who was treated for 
paralysis during pregnancy by means of inoculation with thn quotidian type of 
malaria. The patient’s husband had previously been successfully treated for gen- 
eral paresis by means of malarial inoculations. 

The patient who was admitted in a critical condition, had 22 febrile elevations 
as high as 102.2° P. during the course of the treatment. At term she had an almost 
painless labor and delivered spontaneously a living child which weighed 2640 grams. 
Tlie child was normal in every respect. Its Wassermann test was negative in contra- 
distinction to the mother who had a strongly positive IVassermann reaction, and its 
blood like that of the mother showed no malarial organisms. The pueiperal period 
was uneventful and the patient left the hospital with her baby on the thirteentli 
day. 

The case shows that an intensive malarial cure did not endanger the pregnancy. 
The high temperature and chills did not cause an abortion, although other febrile 
conditions often do cause the temination of pregnancy. 

Two months after the malaria fever disappeared, which occurred spontaneously, 
there was begnn a course of treatments with neosalvarsan. J. P. GreenhibI/, 


Deromps: Malaria and Pregnancy. Bulletin de la Societd d’obst^trique et de 
gynecologic, 1924, xiii, 227. 

Physicians fear to prescribe for pregnant women suffering from malaria the neces- 
sary dose of quinine. Even those who are convinced of the ijinocuousness of treat- 
ing malaria in pregnant women intensively, do not dare to prescribe full doses be- 
cause of the fear of being held responsible for an abortion or premature labor if 
these should occur during the course of treatment. 

Clinical observations, however, leave no doubt of the absolute necessity of admin- 
istering quinine intensively. Malaria in pregnant women is much more progressive 
than in nonpregnant ; the disease kills fetuses, produces abortion and may be trans- 
mitted to the fetus. Quinine seems to affect the uterine musculature only during 
labor but does not stimulate contractions as long as the cervix is closed. 

It is true that only about IS per cent of women with malaria go to term and 
this is probably the reason why abortion and premature labor are often attributed 
to the administered quinine. In these cases, however, the interruption of pregnancy 
is rather due to the fact that quinine is employed in a dosage insufficient to prevent 
the abortion. Pregnancy is interrupted because of the febrile reaction, and also as 
a result of the death of the fetus. Pregnancy at times affects the malaria patient to 
such an extent that a marked anemia results which may bo fatal. Some patients who 
had malaria long before they became pregnant and had no recurrence during preg- 
nancy have a return a few hours after labor especially if tlie latter had been asso- 
ciated with trauma. Such cases might be confused with puerperal sepsis. 

J. P. Greenhile. 


Puigy Eoig, Pierre: A Case of Petal Smallpox together with Maternal Smallpox. 
Gynecologic ct Obstetrique, 1922, vi, 176. 


The author reports in some detail a case of fetal smallpox acquired from the 
mother leading to intrauterine death of the fetus. This occurred about the fifth 
month of gestation. The fetus was mummified and presented typical pustules of 

P. L. Adair. 
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Regan-Litvak-Eegan: Intrauterine Transmission of Anthrax. Journal American 

Medical Association, 1923, Ixxx, 1769. 

These authors take up the literature dealing with experimental work and case 
reports and add a complete report of the fifth case on record. They v ere able to 
show conclusively that the anthrax bacillus was capable of passing through the 
human placenta. T\ie mother died of anthrax during the fifth or sLcth month of 
pregnancy. The fetus was removed by section and all smears made f? om its various 
organs and the placenta showed the anthrax bacillus. W. Kerwtn. 

Koerting: The Treatment of Influenza in Pregnant Women. Therapcutische 

Halbmonatshefte, 1921, xxxv, 655. 

Statistics from the Rrag clinic show a higher incidence of influenza among the 
female attendants than among the waiting pregnant women; the mortality, however, 
is far higher in the latter. This indicates that pregnancy docs not predispose to 
influenza, but does exert an unfavorable influence upon its course and especially is 
this true in the latter months of pregnancy. This is explained partly by a dimin- 
ished resistance of the pregnant woman to toxic influences, but more by mechanical 
factors, since in advanced pregnancy the respiratory excursion is diminished and 
increased work is thrown on the heart and the circulator}'' system. 

Tiic mild cases need little more than rest in bed, salicylates, and diaphoresis. 
The multiplicity of therapeutic agents recommended in the severe cases indicates 
that none are entirely satisfactory. In the severe cases with profuse serous exudate 
in which the patients literally drown in their own secretions, the author has had 
good results with the use of adrenalin. 

Abortion in cases of influenza in early pregnancy is not indicated, since the me- 
chanical factors do not come into play. Later, emptying .the uterus might have a 
beneficial effect, yet this is overbalanced by the trauma incident to the labor. Many 
of these cases fall spontaneously into labor, and these should be spared during the 
second stage by delivery with forceps. Major operative procedures usually give bad 
results. Postmortem cesarean section should be done when indicated, but will usually 
fail to save tho child. Margaret Schulze. 

Mosher; The Complication of Purpura with Gestation. Surgery, Gynecology and 

Obstetrics, 1923, xxxvi,' 502. 

Mo.shcr was able to find only 39 cases of purpura complicating pregnancy in the 
literature, to which he adds a case of his own. The condition has been observed 
mostly in multiparac and manifests itself ordinarily in the latter months of preg- 
n.ancy. It is usually of the hemorrhagic form and characterized by hcmorrhage.s 
from the mucous membranes, petechiac and ccclijanoses, nonrctractilc blood clot 
with normal coagulation time, and a tendency to metrorrhagia. Tho diniini.sIiod 
number of blood platelets is the most constant finding and is supposed to be the 
direct cause of the condition. Frequently other pathologic complications of preg- 
nancy such as toxemia and infection are present and may be tho cause of the pur- 
pura, but rarely the puipura is the only pathologic state demonstrable. Abortion 
or premature delivery is the rule, and influences the outcome favorably. 

Tho child may or may not be affected, yet only one-half of tho fctu.scs surcivo. 
Tho mother usually dies at, or soon after, labor from hemorrhage, if she eanie.s her 
child to term. 

Blood transfusion i.s the only remedy of any value, but must be repeated fre- 
quently as the jdatolets vrliich are thus introduced are soon destroyed. 

R. E. WonuB. 
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Insfran, Jose V.: Treatment of Hookworm Disease in Pregnant Women with 
Carkon Tetrachloride. Journal of American Medical Association, 1926, Ixxxvi, 
735. 

Previous to the introduction of carbon tetrachloride as treatment for hookworm 
disease, pregnancy was considered as a contraindication for antihelmintie medication. 
The writer treated more than a hundred thousand of the population of Paraguay 
with a combination of carbon tetrachloi’ide and oil of chenopodium. All pregnant 
women were treated with carbon tetrachloride alone in a dosage of 2.4 c.c. with a 
simultaneous purge of magnesium sulphate. Two hundred and nineteen pregnant 
women could be followed until after deliver}’’; in this group live abortions occurred. 

Grover Liese. 

Rio, L.: Tobacco Intoxication in Pregnancy. Annali di Ostetricia e Ginecologia, 
1925, xlvii, 266. 

The eilects of tobacco upon cigar workers have been variously interpreted, and 
reports of investigators have been conflicting. 

To determine the effect of such absorption upon fertility and pregnancy the 
author made use of gminea pigs, subjecting them to measured doses of extracts of 
tobacco leaves mixed with their food. In the first series, animals were subjected 
to intoxication before and during mating, in a second series, pigs were so treated 
after conception. Each series is subdivided into two groups, one subjected to mild 
doses, the other severely intoxicated. Series I, Group I, became pregnant and re- 
mained so; Series II, Group I showed a normal course of pregnancy, and were de- 
livered at term of normal fetuses wliich were fully developed and which lived. Series 
I, Group II remained sterile, while in Series II, Group II, pregnancy was -with one 
exception interrupted, nith all fetuses stillborn or nonviable. 

The author does not believe that the lowered fertility of Series I, Group II, is 
duo to alterations produced by tobacco on the generative organs, for the uterus and 
ovaries in all those cases showed no variation from normal. In both Group II, how- 
ever, the animals showed marked cachexia and loss of weight, and to this the author 
attributes both sterility in Series I and the birth of dead or nonviable fetuses in 
Series II. Thos. E. Goethals. 

Favreaux: The Thyroid Function and Pregnancy. Journal do Medecine do Bor- 
deaux, 1922, xciv, 87. 

During pregnancy thero is a reciprocal action between the elements of the endo- 
crine system wliich unites them in maintaining equilibrium and providing a physical 
defenso against the toxic products of conception. The thyroid exerts a definite 
influence on the development and functions of the reproductive system through its 
effect on ovulation, menstimation, gestation, and lactation. Pregnancy and lactation 
call forth an increased thyroid activity shomi in the gland by hypertrophy and a 
numerical increase in follicular elements. In certain cases this hyperactivity be- 
comes pathologic and may persist. At the onset of pregnancy a certain amount of 
;)aralh}Toid iusufficieucy is seen. Hypothyroidism, a compensatory h}'porthyroidism 
and a persistent, absolute h}T)erth}Toidism have followed successively in fho same 
patient. Pregnancy may be diagnosed in some animals, for example the cal, by the 
thyroid h}-pcrtrophy. 

IMiero absolute hypoth}'roidism or m}-xedema exists, sterility is the rule. Fecun- 
dity in the h}’poth}Toid cases seem to var}' in direct proportion to the amount of 
gland tissue still functioning. Mhen pregnancy c.-dsts the.=e women usually go to 
term with about the normal percentage of complications, albuminuria, etc. Wlien 
llio woman with a previous total thyroidectomy becomes pregnant, tetany, albumin- 
uria and mental and trophic disturbances are the rule. Partial thyroidectomy fol- 
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lowed by partial loss of parathyroid function predisposes to tetany in prejpiancy. 
Aggravation of the condition during pregnancy is the rule in milder myxedematous 
cases, however, regression usually follows normally after term. Mild hypothyroidism 
is frequently benefited and occasionally cured by the compensatory thyroid ai’.tivity 
of pregnancy. Except in pronounced myxedema, gland therapy during pregnancy 
gives good results. Apathy, hypothermy, sterility and even death are some of tlio 
sequelae supposed to have followed pregnancy in the partially thyroidectomized 
patient. 

Sterility is the rule in the pronounced cases of hyperthyroidism. Toxemias and 
other complications exclusive of those arising in the thyroid are present in about 
the normal percentage in these patients. Predisposition to hemorrhage and hyper- 
tension have been noted in pregnancy complicated by hyqperthyroidism. The symp- 
toms of Graves-Basedow ’s syndrome are variously influenced by pregnancy. Lacta- 
tion usually has a quieting influence on these women and nursing is generally indi- 
cated. Occasionally the milk in hyperthyroid mothers affects the offspring, even 
producing exophthalmos and tremor. Tetany, achondroplasia and varied disturb- 
ances of the osseous system have been noted in tho nursing infants of mothers suf- 
fering from hyperthyroidism. H. W. Shutter. 

Knaus: Thyroid Punction during Pregnancy. Archiv fuer Gynaekologie, 1924, 

cxxiii, 26. 

Elnaus tested the thyroid function in 35 pregnant women in tho last months of 
pregnancy by injecting 0.02 mg. of epinephrin intravenously and immediately fol- 
lowing it by an injection of cpineplirm subcutaneously. The results obtained and 
tho data which he had gathered from previous investigations, together with the re- 
sults obtained by other investigators, leads him to conclude that there is a hypo- 
function of the thyroid gland during pregnancy rather than a hyporfunction as has 
been previously taught. Four patients who died intrapartum showed, liistologically, 
a hypofunctioning thyroid gland. He believes, therefore, that thyroid therapy is 
indicated in pregnancy edema and other allied conditions. Raeph A. Eei.s. 

JUlich, W.: Basedow’s Disease and Pregnancy, hrcdizini.schc Hlinik, 1925, xxi. 

928. 

According to Novak and Seitz, among 98 cases of Basedow’s disease associated 
with pregnancy that were reported in the literature, 60 per cent became worse while 
40 per cent were not adversely affected. Some patients in fact improved during 
pregnancy. JUlich reports two cases of his own. In tho first case, the patient near 
term had such severe subjective and objective difficulties that pregnancy had to bo 
interrupted to save the patient’s life. The second patient previously had an opera- 
tion performed because of Basedow’s disease and had practically no symptoms for 
four years. However, during pregnancy the thyreotoxicosis was so marked that the 
pregnancy had to bo ended. In both patients examination later showed that sub- 
jective symptoms and objective signs had considerably diminished. 

The author is of the opinion that a patient with Basedow’s disease should avoid 
conception. J* B- GnEENHiix. 

Vignes, H.; Parathyroid Glands and Pregnancy. Journal de l^ledecinc dc Paris, 

1925, xliv, 7. 

Vignes finds that during pregnancy there occurs a certain amount of parathyroid 
hv-pertrophj-, due to a cellular multiplication. During pregnancy the calcium metab 
olism of the body is, to a largo extent, controlled by these glands. Though the exact 
mode of action is not known, a parathyroid insufficiency is associated with a dccalci- 
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fication of the blood and tissues, which in turn lowers the sugar tolerance causing an 
abnormal excitability of the nervous system and tetany. 

Intravenous injections of calcium lactate may relieve the symptoms temporarily', 
but permanent cure can be reached only by following successful parathyroid trans- 
plantation. 

Vignes concludes that little is as yet known concerning the relation between tho 
parathyroid gland and pregnancy. Theodore W. Adams. 

Metzger, E. L„ Simon, M., and Wlneberg, H.: Examination of the Eield of 
Vision in Pregnant Women. Monatsschrift fiir Geburtshilfe und Gynakologie, 
1925, Ixx, 140. 

Fifty-six pregnant women were examined by the authors to determine whether tho 
field of vision was changed in pregnancy. Despite recent claims to the contrary, 
tho present authors could not find any diminution in the field which could be attrib- 
uted to any disturbance in the region of the optic chiasm in a single patient. On 
the other hand, they did find functional deviations from the normal. The eyes dur- 
ing pregnancy readily show functional disturbances which remind one of the dis- 
turbances in hysteric jind neurasthetic individuals. J. P. Geeenhill. 

Klaften: Contribution to the Knowledge of Pregnancy in Hemeralopia. Zen- 
tralblatt fiir Gynjikologic, 1923, xxxii, 1288. 

Klaften reports observations on some dozen cases of hemeralopia developing in 
pregnancy, apart from the cases of heraeralopics who became pregnant. These arc 
two distinct entities, as the hemeralopia of pregnancy appears to bo a temporary 
condition, wherein the course and prognosis differs entirely from ordinary hemera- 
lopia. It appears shortly before the end of the pregnancy, is uneffeeted by treat- 
ment, and disappears spontaneously after confinement. Recurrence of the disease in 
several pregnancies, and the observation that nonpregnant women suffer relatively 
infrequently from this condition in the chDdbearing age, suggests pregnancy as a 
causative factor. The author has made many attempts to determine the etiology of 
tho condition, whether associated with altered function of tlie kidneys, liver, or 
cardiovascular system, but was unable to find any cause of relationship between 
disease of any single organ and the hemeralopia. On the other hand, many normal 
patients were examined during pregnancy, as well as many others suffering from 
various toxemias, and no ti'ace of the affection was discovered. Under ordinarj’ 
circumstances menstruation, or the associated function of the ovarj', seems to ac- 
count for the lessened tendency to hemeralopia of women in the childbearing age, 
and the disappearance of menstruation during pregnancy seems to be one factor in 
its production. Apart from this it is probable that the associated complex of altera- 
tion of various organs during pregnancy is a factor, and that hemeralopia is a mani- 
festation of pregnancy toxemia. Little. 

Schall, E.: On tho Question of Bitemporal Hemianopsia in Pregnant Women. 

Monatsschrift fiir Geburtshilfe und Gynakologie, 1925, Ixviii, 75. 

Recently Lolilein published a report in which claims were made that there is a 
I)ronounced bitemporal hemianopsia during the last month of pregnancy in 80 per 
cent of pregnant women. Schall examined CS pregnant women to determine tho 
vabdity of this claim, but he could not find a single woman who had hemianopsia. 
Schall attributes this difference to the fact that Lohlein ’s tests were carried out by 
an ine-xpericnced man. Schall points out that for an hj-pophysis to produce pressure 
on tho optic chiasm it must be large enough to produce changes in the sella turcica 
that can be recognized in a roentgen-ray plate. However, in pregnant women there 
is no enlargement of tho sella turcica. J. p. GreenhUjL, 
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Frulilnsliolz, A.; Thyroparathyroid Insufficiency in Pregnancy. Gyndcolgio ct 

Obst6trique, 1922, vi, 145. 

The author considers thyroid insufficiency in pregnancy under the headings: (1) 
athyroidism and, (2) hypothyroidism in pregnancy, (3) surgical hypothyroidism in 
pregnancy, (4) medical hypothyroidism. He considers (a) pregnancy with slight 
hypothyroid syndrome associated with migraine, chronic rheumatism and asthma; 
(b) pregnancy with marked myxedema. Ho reports a number of cases with detailed 
observations of these various conditions. He has a large group with parathyroid 
insufficiency in pregnancy in which he considers tetanus and eclampsia. The author 
draws no definite conclusions from his observations. P. L. Adair. 

Jung: Clinical Course during Pregnancy of an Enlargement of the Hypophysis. 

Schweizerischo Mcdizinische "Wochcnschrift, 1922, lii, 61. 

The case reported is similar to that of Fehr in which a bitemporal hemianopsia 
had resulted, due to pressure on the optic neiwe by the enlarged pituitary body. 
Although the visionary disturbance had persisted since the enlargement early in the 
second pregnancy and was now of ten years’ standing, there was no acromegaly, 
glycosuria or polyuria. Jung’s case is similar. The bitemporal hemianopsia having 
developed during a tenth pregnancy. At the close of the seventh month the x-ray 
showed definite enlargement of the pituitary, the visual disturbance was profound and 
the papilla whitened to some extent. Pregnancy was interrupted and the woman 
sterilized. In three days the patient was able to recognize persons in the room 
although the visual disturbance had not cleared up. The rapid subsidence of symp- 
toms suggest a physiologic engorgement of the hypophysis duo to pregnancy or a 
latent adenoma rather than a gumma or a malignant newgrowth. 

A. C. WlLIiUMSON. 

Lbhlein, W.: Bitemporal Hemianopsia in Pregnant Women. Monatsschrift fiir 

Geburtshilfe und Gynakologie, 1924, Ixv, 129. 

The author examined the fields of vision in pregnant women every week during 
the last two months before labor and found during the last four weeks a constant 
and definite bitemporal diminution. The greatest limitation in 78 per cent of his 
subjects was found at the time of labor. The diminution first afiTected the colors, 
especially red and green. The change was observed more frequently among older 
women and this was duo to the fact that most of the raultiparas were found in this 
group. The number of births had a definite influence on tliis restriction of the 
visual field. All patients showed a definite improvement about the tenth day post- 
partum and in 80 per cent of the primiparas the fields had returned to normal at 
this time. In multiparas there remained a definite and permanent limitation. 

This phenomenon is due to a physiologic hypertrophy of the hypophysis during 
pregnancy. The hj'pertrophy begins during the fourth month of gestation, and 
retrogression can bo observed macroscopically one week postpartum. In repeated 
pregnancies there remains an increased number of chief cells which produce an 
intensive hypertrophy of the hypophysis in subsequent pregnancies. Very rarely is 
there such a degree of limitation in the field of vision that the patient notices it. 

J. P. Gkeeniiilt.. 
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EXPEKLIIENTAL STUDIES ON THE TOXEMIAS OP 

PREGNANCY" 

(Un Histamine Poisoning Be Regarded as the Etiologic Factor? 

By J. IIofbauer, iM.D., Baltimore, Md. 

(JsRociaic Profcuftor in Ohstelrics, Johns Ilopldns University) 

I 

U PON DO problem in obstetrics has so mneh effort been, expended 
as in attempts to elucidate the cause ol the toxemias of preg- 
nanc 3 '. Yet our insight into this field today is based upon but little 
more fundamental knowledge than it ivas two decades ago. The 
extensive chemical studies -whicli liave been made in recent years 
have thus far failed to afford an acceptable explanation for the 
basic phenomena. They have I’eflected the results of derangements 
which occur in various organs, but they have not throivu light upon 
the etiologic antecedents. There need be little -wonder, therefore, 
that on several occasions it has been suggested that Ave should hesi- 
tate to discuss the existence of toxemias of pregnancy until the toxic 
agents concerned in their production have actually been demonstrated. 
“Toxemia is often a shibboleth of the profession. When a disease 
cannot be diagnosed, it is put doAvn as a toxemia. This, however, is 
not medical science — it is medical .shirking” (lilacleod). 

The work done during the last fcAv years on the problems under 
consideration shoAvs a tendency to consider their fundamental phe- 
nomena as beginning in the realm of physiology and ending in that 
of pathology. Thus, recent inve.stigations tend to stress the problems 

'Rocoivcd for publication. March l.A, 1920. 

Ucad (by invitation) before the New A'orlt Ob'stctrical Society, May 11, 1920. 


XOTj;: The Editor accepts no ic.spoiisibility for the view.s and statements of 
.antlior.s a.s jnddi.'-lied in tlicir “Origin.nl Comninnications. ” 
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of tiie normal and of the abnormal by widening, as comprehensh^ely 
as possible, our present state of knowledge of the biology of preg- 
nancy, particularly with regard to alterations in the liver function, 
the action of the ductless glands and their intimate relations with the 
vegetative nervous system. The numerous articles dealing with de- 
velopment of edema in various areas of the pregnant organism and 
with demonstrable changes in tlie behavior of the capillaries offer a 
good example of the progress in this field, which is concerned with 
physicochemical subtleties. But, there is a consensus of opinion that 
in the investigation of a problem of this nature, little real progress 
as to basic phenomena can be made until it is possible, either to 
identify positively the causative toxic substances or to reproduce in 
exiierimental animals the characteristic clinical syndromes, as well as 
the microscopic and chemical features of the toxemias of pregnancy. 

The writer has chosen the latter mode of approach, and in the 
present study Avill give a brief report of the results obtained in sev- 
eral series of experiments and Avill offer such conclusions and appli- 
cations as are based upon his observations, particularly as regards 
the clinical phenomena which occur in severe eases of 'premature 
separation of the placenta, jjernidous ’vomiting, and eclampsia. “The 
ultimate object of all medical research is practice. In the final 
analj'sis the te.st of the value of any research is to be found in the appli- 
cation of the results” (Patterson). While the experiments were first 
undertaken in the hope of producing premature separation of the pla- 
centa in laboratory animals by the intravenous administration of his- 
tamine, for reasons referred to later it soon became apparent, after avc 
had become accpiainted with the notable structural changes in the liver 
and kidney resulting from the employment of this substance, tliat a 
number of additional investigations concerning other toxemias miglit 
be profitably undertaken by changing the experimental conditions. 
The animal experiments were conducted in the Pharmacological De- 
partment of the Johns Ilojikins University, where I had the privilege 
of working with Dr. E. IM. K. Ceiling; the subsequent microscopic 
studies of the organs were made in the Obstetrical Laboratory. A 
preliminaiy communication dealing with the first part of our experi- 
ments, which were performed during jMay and June, ]92:’5, was ])ub- 
lished in the February number of the Johns IlojJdns Bulletin for 1026. 

!My special interest in histamine as a possible causative toxic factor 
in the production of premature separation of the placenta, was aroused 
by the micr().sco])ic study of sections obtained from uteri which were 
removed at operation or autopsy from women pi'csenting that con- 
dition. As Williams jioints out in his recent paper, the lesions consist 
in intramuscular liernorrliage wliich leads to disassocial ion of the 
muscle fibers, and which is due to damage to the walls of veins of 
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small and moderate caliber; while outside of the liemorrliagic areas 
the muscular fibers are spread apart by edema. When the tubes and 
ovaries and broad ligaments are involved the hemorrhagic infiltration 
can be traced in places to similar changes in the periphery of small 
veins. These findings appeared to me to be indicative of the action of 
a iioisonous substance Avhieh affects the vessels bj" making their Avails 
permeable for j^lasma and corpuscles. Furthermore, upon taking into 
consideration the shock AA’hieli develops in scAmre cases and AAdiich is 
frequently out of all proportion to the amount of blood lost, the pic- 
ture of experimental histamine intoxication Avas called to mind. 

In the attempt to reproduce premature separation of placenta by a 
meclianism similar to that observed in liuman beings, pregnant guinea 
])ig.s AA’cre chosen on account of the fact that placentation in that 



Fifr. 1. — Section throup:li niarpin of normal guinea pig placenta (Gros.ser). F.V., fetal 
vcs.sel ; 13. Sy., bolder .syncytium; maternal blood .space. 

species exhibits a reasonable likeness to that of human beings, particu- 
larly in that the cotyledon is attached to the periphery — ectodermal 
giant cells and eetoplaeental entoderm — by plasmodial roots sugges- 
tive of the fastening villi in the human placenta. Since the syncytial 
columns give rise to a mesliAAmrk containing maternal blood, they pre- 
sent a functional similarity to the inteiwillous spaces in the human 
placenta (Pig. 1). 

The expciiinents \\cie conducleil u])on 14 ]uegiiant g-uinea pig.s, most of tliem 
ill the last A\cck, aiul only a fcAV in the lir.st half of pregnancy. Xo anesthetic 
Avas omploycd. Histamine A\as gi^en intiacardially in doses of 0.25 to 1.0 c.e. 
of a 1 to 1,000 solution per kg. of body ■weight, one to three injections being given 
at interval.s of an hour. In those instance';, in Avhich repeated injections -were 
given, the initial docc ne\er exceeded 0.2.1 c.c. per kg. A marked difference in the 
sensitivene;; of the animals toward histamine could be noted, and the degree of 
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shock produced Ijy tho same dose varied greatly. Tlie abdominal organs were re- 
moved after the animals had recovered from shock and were immediately hardened 
in 10 per cent formalin, and a few days later, cross sections through the pregnant 
uteri were made. The microscopic examination of the pregnant organ showed a 
striking picture; the invariable result in guinea pigs rvas that in different places 
the fastening plasmoidfil roots had become detached to a greater or less extent, 
and that the placenta had been in part sepaiated from its basal tissue by hemor- 
rliages. Thus, in various specimens, almost tho entire basal area of a cotyledon 
lies free, and upon closer examination, it can be seen that the maternal blood 
spaces at its basis, which, as described above, normally present a dainty meshwork 
of plasmodial rootlets, had become dilated ad maximum. Since the delicate syncy- 
tial columns were unable to withstand the sudden increase in tension exerted by 
tho enormous and paroxysmal dilatation of the maternal blood spaces, they were 
torn asunder or wore broken off, and the previous normal connection between tho 
colyledon and tlie underlying tissue was interrupted. This mechanism becomes ap- 
parent by demonstrating that the free ends of the tom plasmodial roots, while still 
attached at one side, arc floating in the effused blood. >Since the same phenomenon 
has taken place in tho maternal veins, which run in the connective tissue septa 
between adjacent cotyledons, their mutual connection is occasionally severed by 
hemorrhage or b.y enormously dilated, thin vessels (Figs. 2 and 3). 

Occasionally, even in the area of a single cotyledon, a hj-perdistention of maternal 
veins may lead to a local hemorrhage. Likewise, a striking dilatation of the capil- 
laries and veins is noted tlnoughout the entire generative tract, and in additio7i it 
is noteworthy that hyalin thrombi can be seen within the vessels in the uterine 
wall. Actual hemorrhage, however, only occurs in the aicas in which the tissues in 
tho neighborhood of maternal blood spaces arc c.xceedinglj' delicate, a.s, for instance, 
at the base of the cotyledon. Similar conditions, likewise, account for tho occur- 
rence of widespread hemorrhage within the chorionic tissue in the placenta of carniv- 
01 a. 

Six additional experiments were performed in order to obtain information as to 
whether tho action of histamine in the conditions under consideration may or may 
not bo regarded as specific. By way of control, histamine-free peptone, i)ituitrin 
and adrenalin were administered intiavenously to thiee groups of two guinea pigs, 
rc.speclively, but in none of them did the placenta show any material deviation from 
tho normal. 

Since onr stndie.s aimed primarily to .solve the problem of premalui'c 
.separation of the placenta, the injections of histamine ivere made in 
those .specie, s of animals Avhose iilacentation .simulates to some extent 
that of hnman beings, and tvhich in addition, are sensitive toward 
histamine. Pregnant monkeys, of course, would have been tlie ideal 
animals for experimentation; but since they could not be procured it 
was deemed Avise to select guinea pigs for our experiments. Pats 
could not be employed, as they are not at all sensitive toward hista- 
mine. Xor could one expect to produce premature separation in 
carnivoi'a by the same mechanism as in human beings, on account of 
the lalynvfhiiic structure of their placentae, and particularly since the 
relations of the decidua and decidual vessels differ altogether from 
those obtaining in man — a point Avhich is of decisive character, as 
will be shoAvn later. 
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On the other hand, the immediate incentive to an investigation 
concerning the effect of histamine upon pregnant dogs and cats was 
supplied by the statements of Simonds, Mauthner and Pick, that, 



Fig. 4. — Uterine horn of pregnant cat immediately after injection of histamine, allow- 
ing marked distention of maternal vessels. 



Klg. 5. — Hiiniiin uteriis romovod on account of premature separation of iilacimta. 
.showing d!.«tcntion of ves.sel.s and hemorrhagic le.sions of uterine wall, and appirntlage.s 
(Wllliam.s). 


owing to the fact tliat tlie ]ie])atic veins in carnivora are esjiecially 
rich in sniootli muscle, there i.s a marked resiion.se toward histamine 
and peptone, as shown by tlie complete occlusion of efferent vein.s and 
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the temporary blocking of the escaxie of blood from the liver. Fur- 
thermore, it was felt that the direct observation of the processes 
occurring on the surface of the uterus and its appendages following 



Flp. G. — Section through wall of cat’s uterus, showing separation of muscle fibers by 
edema. Note presence of clasmatocytes. 



Fig. G-.4. — Higher magnification, .‘.bowing throngs of clasmatocytes. 

the intravenous injection of histamine, would in all probability be 
more striking in larger animals. For this reason, a tyineal expei'iment 
of this group will be described. 

A cat. in the second half of prcfumncy, -,^eip:ht 2 kg., chlor.aloi^’ anesthc.'sia intra- 
venously. Ton minutes later the lower pait of the abdominal cavity was opened 
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quickly, ami the animal was kcjit in a warm water-bath. Then 1 c.c. of a 1-1,000 
histamine solution was given intravenously. The uterus went immediately into te- 
tanic contraction, and even the sniallc.st venules on its surface became visible, while 
the larger vessels, as well as those of the broad ligament, became immensely en- 
gorged. At the same time, the animal passed into a condition of shock with a 
marked fall in blood pressure, from which it recovered after eight minutes. Thirty 
minutes after the first injection, a second dose of liistamine twice as large as the 
first dose was given. In addition to the marked dilatation of the vessels, a number 
of purplish sj)ots appeared at the ends of the several segments of the uterine horns. 
Those spots did not disaiipoar when the animal was sacrificed in good condition ten 
minutes later. 

Pig. 4 illustrates the findings after the first injection of histamine. The uterine 
vessels are .seen to bo engorged with blood and present a picture similar to that 



Pig. 7. — ^VaU of human uterus, removed for premature .separation, showing dis- 
association of muscle by edema and hemorrhage. Note clasmatocytes in the edem- 
atous area. 

observed on the surface of human uteri in cases of premature separation of the 
placenta. (Fig. 5.) After hardening in 10 per cent formalin, the affected portion 
of the uterine horn was opened and a noteworthy phenomenon observed in its mucosa, 
jiamely, a conspicuous hemorrhage extending along the course of blood vessels cor- 
responding to the purplish spots mentioned above. The placenta did not show any 
sign of separation. Upon histologic examination, the occurrence of a marked edema, 
which spread apart the muscle bundles, was a striking feature, resembling the con- 
ditions encountered in the human uteri. (Figs. C and 7.) Furthermore, the occur- 
rence of clasmatocytes in the edematous areas — quite similar to the obseiwations of 
Williams on uteri removed for premature separation of the placenta — strengthened 
our conception that both conditions are closely allied. (Fig. 6-A.) 

A few words concerning tlie findings in the uterine mucosa in the 
areas in which hemorrhage had occurred. The essential finding in 
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such areas is that the uterine glands adjacent to the placenta are filled 
with fresh blood, which in places has lifted up the covering layer. 
Under liigher magnification, it was clear that red blood cells had 
made their way into the lumen from dilated eapillaries beneath the 
glands by following the interstices between adjacent epithelium cells. 
In conclusion, it maj’’ be added that in some of our experiments, the 
abdominal cavity contained a variable amount of free fluid, which 
was very abundant in a few instances. This point appears to be of 
sjiecial interest, since our observations and the reports of others deal- 
ing with the findings upon opening the abdomen in eases of premature 
separation in women almost invariably mention tiie presence of a cer- 
tain amount of free yellowish or bloody fluid. 

Furthermore, we may mention the occurrence of iDeteehial hemor- 
rhages in various organs of the experimental animals, especially in 
the spleen and the pancreas. Our special interest, however, was 
aroused by the changes encountered in the liver and the kidney. 
While these lesions Avill be described in some detail in a later section 
of this paper, it ma}" suffice to mention here that in carnivora the 
occurrence of peripheral liver necroses of the anemic and hemorrhagic 
type, associated with thrombi in the vessels, constituted a striking 
feature. Degenerative changes in the epithelium of the convoluted 
tubules of the kidney were an additional striking phenomenon. 

Summing up the results obtained, we may say that the essential 
features of the clinical picture of premature separation of the nor- 
mally implanted placenta, as it occurs in women, have been repro- 
duced in pregnant animals by the intravenous administration of his- 
tamine: namely, tbe separation itself, marked shock, engorgement of 
the vc.ssels of the uterus and broad ligame)it, uterine spasm, hemor- 
rhages in various organs, and histologically edema of the uterine wall 
and degenerative changes in the liver and kidney. At the same time, 
it is clearly recognized on our jiart that in spite of so close a re- 
semblance in the syndromes, our experiments caiuiot be regarded as 
conclusive until the presence of hi.stamine or histamine-like substances 
has been actually demon.strated in the blood of patients presenting 
premature separation. As a matter of fa'ct — as far as such evidence 
can actually be adduced — this must be regarded as the ultimate test of 
the validity of the conclusion that premature separation of the pla- 
centa is a histamine efl’ect. 

The recent Avork on the pathology of premature separation, in 
which the names of Couvelaire and Williams figure prominently, dis- 
cusses at length the clinical phenomena of the condition and the 
anatomic lesions, with special reference to the hemorrhages in the 
uterine wall and the details of the A’cssels. Considering the etiologA^ 
Williams has disposed of various factors whose causative significance 
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had previously been emphasized in the considerable literature upon 
the subject, particularly the presence of inflammatoiy conditions in 
the decidua basalis and trauma, and he states; “As yet, we are 
entirely ignorant of the ultimate cause of the accident and can do 
little hut speculate concerning it.” Upon studying the older litera- 
ture upon the subject, it was interesting to me that the view that 
the action of some chemical substance was responsible for the damage 
to the vessels, and was therefore the primary cause of the condition, 
had already been surmised by Spiegelbcrg, who stressed the signifi- 
cance of certain alterations in the vessel walls resulting from an un- 
known anomaly of the blood. The point to be emphasized here is 
that the preponderance of evidence now tends to shoiv that premature 
separation of the placenta, from being a purely local condition, has 
become one which involves the whole organism, and a number of ob- 
servations made in recent years, which indicate some association be- 
tween accidental hemorrhage and eclamptic conditions, afford con- 
firmatory evidence of the truth of such reasoning. Consequently, in 
the last decade the significance of a toxemia as an etiologic factor in at 
least the majority of the serious cases has been urged. “The cliief argu- 
ment in favor of this theor.y is based upon the sudden onset of the acci- 
dent, its occasional occurrence in toxemic or eclamptic women, the occa- 
sional demonstration of degenerative lesions in the kidney or liver, 
but particularly upon the presence of albuminuria, in a large propor- 
tion of the patients” (Williams). At this juncture it may be noted 
that during the last few years a number of additional cases have been 
reported in Avhich premature separation has occurred in patients who 
were under observation on account of pre-eclamptic toxemia or eclamp- 
sia. The opinion, therefore, that both of the conditions are closely allied, 
or perhaps identical, is gaining ground, so that it may be permissible 
to group such cases under the heading Mepatoioxemia or Pre-eclampsia. 
In this connection, the reader is referred to the articles by Fortes, 
Le Lorier, Holmes, Scott, Gordon-Ley, Phaneuf, Heynemann, Fordi’^ce, 
and Klaften. And our observations as to the experimental reproduc- 
tion of characteristic changes in the liver and kidney accord Avell with 
such a view, but it is onlj’’ fair to state that Williams does not feel 
that the evidence thus far adduced in the literature should be re- 
garded as conclusive. 

A satisfactory explanation of the mechanism which in all proba- 
bility operates in the premature separation of tlie human placenta, 
seems to be afforded by the phenomena observed, which indicate that 
a sudden distention of the maternal blood spaces in the placental dis- 
trict accounts for the production of the accident under experimental 
conditions. We must recall that in our experiments hemorrhages 
occur in various regions as the result of special local peculiarities, par- 
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ticularly when the dilated vessels were supported h}' rather delicate 
tissues. The observation in premature separation of the human pla- 
centa that the decidual vessels have become dilated into enormous 
thin-walled sinuses, linked up witli the statement that hemorrhage 
into the depths of the decidua appears to be the immediate factor in 
bringing about the detachment of the placenta, gives a elear hint as 
to the nature of the process. As AVilliams has pointed out, “It is only- 
necessary for minute hemorrhages in the decidua basalis to coalesce 
in order to inaugurate the proeess which once begun will continue 
and be stimulated bj^ the enclosed collection of blood acting as a 
foreign bod3^” Frank! and Hiess, who hold that even the normal 
detachment of the human iilacenta is preceded b.v a distention ad 
maximum of decidual vessels and subsequent rupture, consider pre- 
mature separation of the placenta as a pathologic condition which has 
its prototype in jiln’-siologj", the difference tying solety in the fact 
that, in the latter ease, the overfilling of the vessels takes place while 
the child is still within the uterine cavity. 

Since from the above experiments it is clearl.v seen that there exists 
a suggestive analogy between histamine intoxieation and the clinical 
phenomena of premature sepai-ation of the human placenta, a number 
of points of view from the therapeutic standpoint must be considered. 
In discnssing shock in both conditions — ^premature separation and 
acute histamine intoxication — I point out that an overfilling of the 
vessels in the splanchnic area, associated with an increased permea- 
bilitj'^ of the vessels for the escape of fluid, accounts for this accident. 
The veiy point that the volume of blood in actuallj' effective circula- 
tion during shock is greatty reduced bj’- these factors has been fully 
recognized onlj’- in recent 3"ears. This fact, however, has an important 
bearing upon the problem of earl3' treatment which 11133^ be outlined 
here in .skeleton form. The reall3’ vital matter in the treatment of 
shock consists in direct method.s for restoring the blood volume and in 
the application of heat. The urgent immediate need of vascular 
fluid — according to the statements of the Medical Eesearch Committee 
on Shock in London ( 1919 ), is effectivel3’^ met b3’ the transfusion of a 
sufficient quantity of blood or 5 to 6 per cent gum-saline solution. In 
order to obtain a more immediate re.sponse, transfusion of blood is 
preferable. Saline solution can be forced b3^ rectum b3" the drip 
method. Aecordingty, transfusion pla3-s a prominent part in the treat- 
ment of premature separation of the normalh” implanted placenta, and 
1 would suggest the dela3' of operative interference in severe eases 
until the effect of immediate transfusion has become well marked. 

Before leaving this subject it may be well to discuss another point of 
clinical significance. The experimental Avork of Ba3di.ss, Dale, and 
other.s indicates that ether, by virtue of its toxic action on the endo- 
thelium, greatly enhances the effect of histamine: an observation 
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wliicli accords remarkably with tlic clinical experience that the ad- 
ministration of ether is most dangerous in persons who are threatened 
with shock and that its poisonous effect persists for some time after 
the anesthesia is discontinued. Furthermore, it must he borne in 
mind that any existing toxemia is greatly intensified by the adminis- 
tration of anesthetics. Consecpiently, if our conception of the ultimate 
cause of the 'premature separation of the placenta and of the eclamptic 
condition be correct, it would seem fair to conclude that local anes- 
thesia — combined with nitrous oxide and the free use of oxygen should 
be the rational mode of procedure in patients jn-esenting tliese accidents. 

II 

Since the in-esent studies are chiefly concerned with tlie poisonous 
effect of histamine, particularly in regard to the vascular system and 
the parenchymatous organs, a few remarks concerning tlie nature and 
the properties of this substance may not be out of place. The numer- 
ous researches and discussions on the .subject in general testify to 
the live interest and vigorous development in this field, and I would 
especially refer to the brilliant work of Abel, Dale and eoworkers. 
Histamine is derived by removal of the carboxjd group as CO2 from 
histidine, one of the most important building-stones of the protein- 
molecule, and is known to be formed as the result of bacterial activity 
in the intestinal canal. Its precui’sor originates as a produet of the 
intermediate iDrotein metabolism in animal tissues. A very slight 
modification of the protein molecule is sometimes sufficient to change 
it to a poison having the characteristics of the histamine group, which 
consists of a number of protein derivatives of unknown structure. 
“And the ease with which histaminc-lilce substances are .split off from 
cells of all kinds, inevitably suggests the preexistence of a grouping 
which can readily be detached by any influence which injures the 
vitality of the cells, and then is capable of producing the series of 
associated x)hysiologic effects characteristic of histamine. The fact 
that extracts of so many organs and tissues contain substances ex- 
hibiting this type of activity, must have some physiologic significance. 
Evidence has been presented which reinforces the suggestion that 
action of the histamine type is one of genuine physiologic importance, 
in providing at least in many species, one side of tlie balanced chemical 
control of cai^illary tone, of which the other is provided chiefly by the 
natural secretion of adrenalin. The action of histamine on the blood 
vessels invoHes a dual mechanism, an increase in the tone of the ar- 
terial plain muscle and a relaxation of the tone of the capillaries” 
(Dale and coworkers). 

Injected intravenou.sly, histamine soon causes the arterial blood 
pressure to fall to the shock level, and the recognized failing output 
of the heart is considered as the result of two factors. In the first 
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place, much of tlie blood is willidrawn from the circulation bj* stag- 
nation in dilated ressels (capillaries and venules) particularly in the 
splanchnic area; and in the second place histamine abolishes the 
tone of capillaries at tiie same time that it increases the permeability 
of their -walls and thus permits the plasma to leak out. The only point 
needing additional emphasis concerning the action of histamine upon 
tlie vascular .system, is that the evidence available goes to sho-w that 
in the living animal larger doses of histamine are liable to produce 
vasoconstriction. (Dale, Kelhnvay, Ebbeeke, McDo-wall, Rothlin.) 
And it sliould be added tiiat hi.stamine is known to act as a lymphag- 
ogue par excellence, and, in addition, to increase the excitability of 
the vegetative nervous .system. Histamine is also a powerful ag- 
glutinator for human eiythroej'tes (Hanzlik). Its relation to the 
products of certain ductless glands (pituitrin, adrenalin, insulin) will 
he referred to in a later section of this paper. 

After this digression, we return to our experiments and shall now 
discuss a series of further observations which were made incidentally 
upon the liver and kidneys of pregnant dogs wliich were subjected to 
repeated injections of .small amounts of histamine for a considerable 
period of time. As we shall see later, these experiments were per- 
formed with the direct object of determining whether previous treat- 
ment with repeated doses of histamine does or does not affect the sus- 
eeptihility of the arterial .sj’stem toward adrenalin. 

I’hc following protocol illustratc.s tlic inodo of procedure : Pregnant dog at term, 
weight 33 kg., received daily during the course of one week an intravenous injec- 
tion of 0.5 mg liistaniino. Following the ninth injection, the animal gave birth to 
five well-developed living puiipies. The next day, under ether anesthesia, blood pres- 
sure tracing.s were taken, and at the end of the experiment the- animal was sacrificed 
and the abdominal organ.s immediately removed. The liver was normal in size but 
.somewhat flabby and ine.scnted a strikingly mottled appearance and a 3-0110^- 
ish color, which on section was found to extend throughout the organ. Fig. 
S rc])resents the inicroscopic picture of the liver, and .shows a widespread de- 
generation of the center of the lobuii. Glo.scr stud3- shows great variation in 
the extent of damage. A few cells ai)pcar to liavc undergone complete destruc- 
tion, while in the vast majorit.v the outlines of the nuclei, while still visible, 
are frequentb' pn.'^hed to the periphrrv of the cell. The cr-toplasni appear.? 
either highh' vacuolated or altogether transparent. Since the cells at the peripherj' 
of the lobules show but slight granular degejieration or present a cloiuP' appearance, 
thb contrast between the clear central area and the darker peripheral zone is verr’ 
striking. Moreover, frozen sections stained with Sudan TII reveal an intense fatt}' 
infiltration particularh' in the central portion of the lolmles: while faint, irregularly 
shaped spots in the center mark little necrotic areas. Gl.veogen has disappeared 
tliroughout, except for .miall remnants at the peripherr- of the lobules. Consequently 
the changes in the liver closely resemble those ocvnrring in fatal cases of pernicious 
vomiting, as described bn- 'V\’illiams, Ifoflmuer and others. A further ?imilarit3- be- 
tween such findings and those produced cxperimcntall.v in our investigations is like- 
wise presented by the kidne3'. As was pointed out in nn* monograph on the Toxicoses 
of PiTonavci/. it is the epithelium of flic convoluted tubules which e.xhibits marked 
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degcucrativc cliaiiges and slandK out conspiculously if specifically stained for fat. 
Ifig. 9 repicscnts a section of kidney from one of our experiments; it clearly shows 
tho changes. An additional link in the chain of evidence .showing how closely the 
microscopic features in both conditions simulate each other, is afifordod by the dilata- 
tion of the small and smallest ve.sscls in the liver, as well as in the kidney. 



Pig. S. — Liver of dog after admini.stralion of histamine for ten days, .showing fatty 

infiltration of liver lobules. 



Pig. 9. — ^Kidney of same dog, stained with Sudan III, showing fatty degeneration of 

convoluted tubules. 


AVhatevei’ may be the final interpretation of the facts here recorded, 
a number of further data obtained in the investigation of liistamine 
intoxication renders certain clinical asiiects of the condition under 
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consideration more intelligible. Wlien bistaniine i.s subcutaneously in- 
jected into carnivora a marked salivation soon sets in, and is accom- 
panied by an increase of the secretion of gastric juice. Furthermore, 
experimental data are on record wliich shov that histamine may act 
as an emetic, the stomach .sliowing increased hypertonic contracture. 
To forestall objection, however, it .should be stated frankly that the 
assumption that tlie clinical and the experimental phenomena are 
identical, should at present be regarded merely as a theoretical pos- 
sibility. 

Our special interest was focused upon the condition of the liver for 
the reason tliat many of tlie recent articles dealing -with hyperemesis 
insist tliat glycogen deficiency of the liver dominates the clinical 
picture, and is even regarded as the etiologic factor concerned in the 
pi’oduction of the condition .(ITarding, Titus, Thalhimer, Frey). It 
may be of interest to note tliat in my monograph on the subject, I 
was the first to point out the significance of glycogen deficiency in 
the liver and placenta, and that I sugge.sted a functional test of the 
liver by using levulose. 

Before leaving this subject, it may be well to state that Dr. Geiling 
and I are now conducting a series of experiments Avith the object of 
ascertaining Avhether the intraAmnous administration of insulin or glu- 
cose — AA'hen given for a period of Iavo Aveeks simultaneously Avith 
histamine in the same doses as in the above experiments — Avill prevent 
the occurrence of fatty infiltration of liver and kidney. The immedi- 
ate impulse for such experiments Avas furnished by the statement of 
i\Iacleod and Noble that glycogenoly.sis due to adrenalin can be in- 
hibited by in.sulin. While the re.sults of our experiments are to be 
publi.shed in some detail on another occasion, it is interesting to note 
that microscopic examination of the organs .shoAvs that quite normal 
conditions of both liver and kidney are maintained AAdien histamine 
and in.sulin are given simultaneously or in .short interAmls between 
each other. Glucose prevents to some extent the occurrence of ne- 
crotic processes in the liver. Thus, it appears that a hitherto unknoAAm 
principle of insulin is in operation in this field of the economy- of the 
organism. In the present preliminary ]*ei)ort, hoAvcA-er, Ave .shall re- 
frain from discussing the clinical bearing of these observations. 

Ill 

In the first section of this paper, Avhen referring to changes en- 
countered in the liver and the kidney of carnivora in acute histamine 
intoxication, it Acas stated that information Acas aA'ailable in .support 
of the vicAv that ])remature separation of the ])laeenta is frequently 
associated Avith prc-eclami).sia. The point to be emphasized here is 
that changes in the liver identical Avith tliose described as character- 
istic of eclampsia have not only been reproduced in response to his- 
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tamine, but also tJiat tlie individual siieciinens show a variety of certain 
clianges as is the case in eclamptic conditions. The note-worthy phe- 
nomenon is the occurrence of peripheral necrotic foci of both the 
anemic and of the hemorrhagic type. No explanation can be offered 
for the marked difference in the sensitiveness of various animals 
toward histamine. Nor is it clear why the response to the drug led 
to the anemic type of necrosis in one instance and the hemorrhagic 
in another. 


p.sp. 



Fig. 10. — Liver of pregnant cat after acute histamine poisoning, showing necrosis in 
peripheral portion of lobule, p.sp., portal space (Glisson's capsule). 



Fig. 11. — Liver of pregnant dog after acute histamine poi.soning, showing hemor- 
rhage into periportal space and hemorrhage and necrosis in peripheral portion of 
lobule. Note dilatation of capiliarics. 


The changes in the liver are well illustrated in Fig. 10. This represents a section 
of the liver from the experiment described above (chloralose anesthesia) and shows a 
marked difference between the periphery and the center of the lobule. Even under 
low magnification the periphery is in general lighter and the structure of its tissue 
rather indistinct. Under higher magnification, the clear appearance of the zone is 
seen to be due to the fact that the cytoplasm has lost its granular structure as the 
result of a total vacuolization or a cloudy swelling of the cells, wliich is accom- 
panied by an increase in their size. In some places, however, the nuclei of the liver 















IIOFBAUEU: STUDIES OX THE TOXEMIAS OF PKEGXAXCy 


175 


cells me invisible, Avliile the boundaries of adjacent cells can hardly be differentiated, 
hloreover, a characteristic feature consists in a distinct increase in size of the 
Kupffer cells. Frozen sections stained with .sudan III fail to reveal the presence of 
any noticeable quantity of fat witliin the degenerated areas. The conspicuous 
feature of Fig. 11, which represents a section of a liver from au experiment with- 
out anesthesia upon a pregnant dog practically at term, consists in extensive hemor- 
ihages in Glisson’s capsule. While the small arteries are completely constricted, the 
blanches of the poital vein aie dilated and about their walls hemorrhage has oc- 
curred, nhich in places extends into tlie periirhcri" of the lobules. In such areas the 
liver cells have undergone necrosis, probabh' as the result of pressure exerted by the 
effused blood. Fig. 12 shows the topogiaphy of hemorihagic lesions. In some places 
the development of thrombi can be observed — ^^vhich are sometimes of the hyaline 
typo, while otheis consist of clustered eiythrocytcs with platelets. Sections stained 
by the metliods of IMalloiy, Kochel, van Gieson, now and then show the presence of 



Fif,-. 12. — PJiotoinicrog-rapli of Ilvor of Fig-. 11, .sliowing topogrfij)Iiy of licinorrhagic 

legions. V., central vein. 


libiin in the degenerated areas. Another striking feature consists in a marked dis- 
tention of the lymphatics in the connective ti.esue of Glisson’s capsule similar 
to the observations in cclamptics. 

Tlie parallel between the lesioins wliich we have tle.scribed and those 
noted in actual eclamptic liver.s becomes even more suggestii'e when 
it is recalled that a definite precipitation of bile pigment can be ob- 
served within the liver cells in a number of in.stances, while in other 
jilaces there is a marked dilatation of bile capillaries. In my mono- 
graph on the Toxicosis of Prcgnaoci/ I explained that we have to deal 
in eclamp.sia with a stagnation of the bile, and Fahr has recently 
insisted that bile stasis constitutes an essential feature of the eclamp- 
tic liver. This statement receives additional support from the ob- 
.servations of Gegenbaeh. Siisstrunk and Eufinger that the cpiantity of 
bile pigment in the blood of eelamjitie patients is definitely increased. 
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The essential changes in the kidney consist of degenerative lesions 
of the epithelium of the convoluted tubules, which in some places is 
deprived of nuclei, and the occurrence of delicate fat droplets in 
the endotiielium of tlie malpigiiian bodies. The capiliary vessels are 
distended. Hyalin thrombi appear in various areas. Coagulated 
masses are to be found within tlie lumen of tlie tubuli, and in a few 
instances a number of erythrocytes are present (Fig. 13). 

Ill seeking an explanation for the clianges in tlie liver in acute 
histamine intoxication, a hint is possibly provided by the belief of 
B. Fischer that vacuolization of the liver cells should be regarded as 
a symptom of water-intoxication, which makes its appearance particu- 



Fig-. 13. — Photomicrograph of kidney of dog, whose liver is shown in Pig’. 11. show- 
ing degenerative and necrotic changes in convoluted tubules. 

larly in the periphery of the lobules, shortly after the ligation of the 
ductus choledochus. 

Without considering all of the implications of our experiments, one 
point may be touched upon •which is especially applicable to clinical 
conditions, and that is that we have to deal with a stasis of the bile. 
When we come to discuss the actual mechanism by which it is brought 
about, we should recall the fact that histamine, which is a smooth 
muscle stimulant in certain circumstances, causes contraction of the 
Oddi sphincter — a system of smooth muscle fibers at the entrance of 
the common duet into the duodenum. In this connection brief refer- 
ence might be made to the observations of Westphal, who .showed 
that in examining pregnant women by the duodenal tube, an increased 
irritability of the Oddi sphincter may be noted as a response to the 
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adinmistration of pilocarpine. It -would seem to be a matter of in- 
dilference whether the resistance noticed to tlie flow of bile into the 
duodenum is induced by the tonus of the muscle wall of the duodenum, 
or by the tonus of the spliineter of Oddi itself; but the practical 
aspect of the matter is that such observations may afford a plausible 
interpretation for the production of the epigastric pains, Avhich are 
justly regarded as an important premonitory symptom in eclamptic 
conditions. 

In our studies considerable attention has been given to another 
problem, namely, the cause of the elevation of blood pressure which 
occurs in pre-eclamptic and eclamptic conditions; and the possibility 
of correlating it to our new trend of argument. At first glance, the 
vexy fact that histamine is kno-wn to be attended by a marked fall in 
blood pressure seemed iixeompatible with the conception of an inverse 
reaction. The more, howevei’, Ave began to studj’- the .subject, the 
more Ave met Avith authoritative statements that histamine, although 
a capillaiy dilator and capable of bringing about shock if absorbed 
in lax’ge cpiantities, may in certain circumstances evoke constiuction 
of arterioles. First of all, as shoAxui by Dale, histamine has a definite 
constrictor action on smooth muscle structures, and reference has 
already been made to a number of articles AAdiich stress its vasocon- 
strictor effect upon the SA'stemic arteidoles. Furthermore, the experi- 
mental Avork of Dale and Richards, KellaAvay and CoAvell, Backman 
and Ilultgren, has disclosed the interesting faet that in the normal 
animal even a .small dose of histamine accelerates the secretion of 
adrenalin. i\roreover. Dale considei’s that a noimial function of ad- 
renalin is the maintenance of capillaiy tone against the depressor 
action of the products of cellular injuiy or metabolism. A similar 
vicAv, as to the antagonistic effect of histamine and adrenalin on the 
capillaries, has been brought foin\-ard by Ebbecke, Krogh and others, 
Avho hold that pituitrin is likcAA’ise conceimed in the maintenance of a 
normal equilibrium. iiloreoA'ci’, the experiments of Blau and ITancher 
tend to shOAV that the absorption of histamine is correlated Avith in- 
creased influx into the eerebro.spinal fluid of pituitrin. Furthermore, 
IvellaAvay’s experiments go to shoAv that histamine causes an inci’eased 
output of adrenalin, and that adi'enal insufficiencA’ in turn results in 
liypcrsensitiA'cness to histamine, and a most recent paper bj* Buim and 
Dale emphasizes the point that there is sufficient eA’idence that a 
secondary p?-mor cjjcci of histamine is due to accelei-ated output of 
adrenalin. 

Our investigations have primarily aimed to obtain orientation as to 
Avhether an altered response to adrenalin can be detected in pregnant 
carnivora Avhieh had previou.sly been subjected to the administration 
of small doses of histamine for a Aveek or more, particularly in vieiv of 
the claim of lliilse that peptones exert such an effect by rendering the 
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arterial system more susceptible to adrenalin, and that similar phe- 
nomena may be observed upon the application of eclamptic serum to 
isolated arteries. In our experiments, the pregnant animal (dog or 
cat), was given intravenously 0.5 e.c. of a 1:1,000 solution of histamine 
daily for seven to ten days. Then under ether or urethane anesthesia 
the carotid was dissected out, care being taken not to injure the vagi, 
and the cannula inserted into it by which the blood pressure could be 
recorded. After a suitable level had been attained, adrenalin (1 c.c. 
of 1:200,000 down to a 1,000,000 solution) was injected into a femoral 
vein. Histamine Avas then injected and another reading made to ascer- 
tain the effect of a similar dose of adrenalin. While the tracing .sIioavs 
that the first injection of adrenalin gave an inverse reaction (depres- 
sor effect), a second dose of adrenalin produced the usual and charac- 
teristic elevation (pressor effect), after the animal had recovered 
from the fall in pressure produced by histamine. Again there are 
some other observations on low blood pressure produced b.Y histamine 
and the effect of adrenalin Avhich raises the blood pressure, often for 
a longer time than Avould be expected from the dose given. The re- 
sults obtained, however, are adAGonced Avith reservations, and only as 
subsidiary evidence that a change had occuio’ed in the tone of the 
arteries. At the same time, our experiment offers a certain analogy 
to the statement made by Louros that adrenalin injected into eclamp- 
tic patients produces an inverse effect. These observations made 
clear the importance of the composition of the tissue fluids in deter- 
mining the response to a Avell-knoAvn pressor substance. 

A comment may be interjected here. It has been shoAAui by Kylin 
and subsequently by various AAwiters (Janssen, Kaufmann, etc.) that 
in essential hypertension the response to adrenalin is manifested by 
a primary fall of blood pressure and that the phenomenon is sig- 
nificantly dependent upon the electrolytes. That is, any change in 
the K/Ca ratio, AAdiich is normally 1.0 to 2.15, in favor of the pre- 
ponderance of K, is accompanied by a reverse (vagotonic) type of 
adrenalin re.sponse. This obsei-Amtion is of interest from the fact that 
a similar alteration in the ratio of the electrolytes occurs in pre- 
eclamptic and eclamptic patients. Furthermore, Zondek claims that 
under experimental conditions the histamine effect is equiAmlent to 
a decrease of the calcium content in the tissues and can be countei’- 
balanced by either adrenalin or calcium. 

In rcAueAving the recent literature dealing AAuth the problem of hj'per- 
tension one can hardly escape the impression that its etiology is 
still an unsolved problem. There are, hoAvever, certain recent ad- 
Amnees Avhich haA^e resulted from the actiA’^e study in this field AA'hich 
deserAm special emphasis : fir.st, the recognition that the excess of 
pressure is conditioned mainly by functional variations in the tonus 
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o£ the arteries and arterioles, and that the general arterial constric- 
tion is due to an altered condition of the vasomotor centers in the 
midbrain (In’potlialamic region) and in the medulla. Finally, as has 
already been mentioned, electrolytes may iila3’- a material part in the 
production of such conditions. The latter point has been especial^ 
elaborated bj" Kraus and his coworkers, who give their conclusions 
as follows: “There is an intimafe relationship between the activity 
of the vegetative nervous .system, the ductless glands and the elec- 
trolyses. The products of the duetle.ss glands exert a definite influ- 
ence upon the vegetative system, while the latter ultimatelj^ controls 
tlic action of the hormones.. The distribution in the cells of the 
electrolytes being essentially controlled by" both the hormones and 
the vegetative nervous sy"stem determines in turn the effect of the 
hormones. Endogenous imisons may’’ act by changing the reeiproeal 
proportion of electroly'tes (K, Ca). The whole sy^stem of eleetrotytes 
in the body" represents an entity, and their demonstrable changes in 
the blood are indicative merely" of a derangement having taken place, 
which as a consequence may give rise to a variety of symptoms, 
for example, vasoconstriction.” 

While I feel that our conception as to the actual cause of the 
elevation of blood pressure, in both its systolic and diastolic phases, 
as far as the toxemias of pregnancy' are concerned still remains inac- 
curate, .yet considerable evidence as to the correctness of the view 
that it is due to a toxic alteration of the capillaries of the brain and 
vasomotor center has lately' been brought forward by' E. PI. Starling. 
For this reason his statements Avill be quoted verbatim: “The ar- 
terial blood iDi’essure is the resultant of two factors — namely" the out- 
pxit of the heart and the peripheral resistance. The peripheral re- 
sistance is maintained by' the tonic contraction of the arterioles, 
especially of the .splanchnic area and is thus under the constant 
control of the vasomotor center Avorking through the .s.A'inpathetic 
sy'stem. Our recent experiments .show that the A'asomotor center is 
acutely sensitive to the .slight e.st altei'ation in the blood floAv through 
it. The smallest increase in this floAv causes A'asodilatation and there- 
fore a fall of blood pre.ssurc, AA'hile the slightest decrease brings 
about general vasoconstriction and a rise of blood pressure, and these 
effects are permanent — that is, last as long as the alteration AA’liich 
is effected in the vasomotor center. All the meehani.sm.s for the regu- 
lation of the activities of the heart and arteries are directed toAA'ard 
the maintenance of a blood Aoav through the capillaries in accordance 
AA’ith the needs of the ti.ssues they* supply. First among these needs 
are those of the vasomotor center and brain. There is evidence that 
in many parts of the body — perhaps in all — the capillaries are en- 
doAved Avith contractility, and this properly must be a considerable 
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factor in regulating tlie irrigation of the tissues according to their 
activities. Any such contraction of the capillaries to the vasomotor 
center would evoke an immediate re.sponse and rise of arterial pres- 
sure lasting as long as the contraction of the capillaries. But we 
knoAV that the eapillaries are susceptible to other chemical influences 
Avhich alter their permeability — that is, the amount of blood fluid 
which filters through their Avails. A familiar example of .such a 
change is the AAdieals produeed in the .skin as a result of tlie injection 
of certain animal poisons or by the local injection of substances such 
as histamine. Any similar change in the capillaries to the brain 
Avould be fraught Avith evil results for the circulation through them ; 
for it must be remembered that these capillaries run in a pericapil- 
lary lymphatic; increased exudation Avould cause a rise of pressure 
in the lymphatic and a corresponding narroAving of the lumen of 
the caxoillaries. 1 would suggest that such a condition of altered 
capillary wall is responsible for the high arterial pressure which is 
the invariable concomitant of certain toxic conditions such as uremia 
and the toxemia of pregnancy. In both of these, the high pressure I 
have ascribed to interference Avith the capillar.y eireulation to the 
Amsomotor center is accompanied by Avell marked signs of deficient 
circulation through other parts of the brain, such as headache, amau- 
rosis, temporary loss of speech, various pai’alyses, and conAudsions ; 
and Ave know that in the toxemia of pregnancy at any rate, all these 
symptoms may subside Avith the termination of the pregnancy.” 

Roberts likeAvise emphasizes the fact that a slight diminution in 
the blood supply stimulates the Amsomotor center and furthermore 
points out that lactic acid — the presence of Avhich in the cerebro- 
spinal fluid of eclamptic patients has been demonstrated by Fiitli 
and Lockemann in 190G — excites the vasomotor center to further 
activity. For more detailed information concerning the effect of a 
curtailment in the blood .supply as a stimulant for the hypothalamic 
vasomotor center and for an adjacent center concerned Avith the dis- 
charge of epinephrin from the adrenals, the reader is referred to 
articles by Dresel, Houssay and Molinelli, Tournade and Chabrol. 

With reference to the chemical findings in eclampsia, it should be 
mentioned that the Avriter has identified amino acids, lactic acid and 
purin-bodies in the liver (Jlonograpli on Toxicoses of Pregnancy). 
Hence, the jAroeess has been designated by him as partial autolysis of 
the liver. It is the occurrence of autolytie processes in the liver AAdiich 
induced him to stress in that monograph the importance of discarding 
chloz’oform in operations upon eclamptics — ^in aec6rd with the rules 
laid doAvn by clinicians and pharmacologists that both chloroform and 
ether are contraindicated as ane.sthetics in any case of tis.sue damage 
in the liA^er (Osborne). In addition, the hiAmstigations of Stander and 
Radelet in this Clinic, AAdiich Avill soon be published, sIioav that lij’^per- 
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glycemia, and an increase in lactic acid, nric acid and the inorganic 
phosphates in the blood constitute the essential changes in the eclamptic 
condition. Furthermore, similar changes have recently been re- 
ported in canine anaphylaxis and in acute histamine intoxication, by 
Chambers and Thompson. The exact significance of such alterations 
is still siih iudicc, hut there is considerable evidence that they may he 
intimately connected -with tissue damage in the liver. Should these 
observations he confirmed by fm-tlier investigation, they would lend 
support to the view that the blood changes in the several conditions 
run parallel to the alterations in liver function. 

Since the histamine effect and the anaphylactic phenomena so 
closely resemble one another in their clinical behavior as to be some- 
what difficult of differentiation, and since certain investigators have 
attempted to exifiain eclamp.sia as an anaphylactic reaction, a few 
words concerning the problem may not be out of place. Hy experi- 
mental researches published in 1909 and 1910 indicated that the 
anaphylactic theory of the toxemias of pregnancy was not applicable, 
particularly because the injection of fetal serum failed to evoke 
anaph 3 daetic reactions in pregnant and puerperal women. Mj" con- 
clusions were confirmed by a number of further investigations (John- 
stone, Eisenreich, jMurray, E. Zweifel and others), and it is now 
generally’ believed that this theory can no longer be maintained. On 
the other hand, it must be admitted that some color is lent to it bj’’ 
the fact that the histamine effect and the anaphylactic reaction, al- 
though not identical, do present cei’tain striking similarities (Dale). 

An interesting observation .strongl.v indicating the occurrence of 
changes in the cell activities in eclamptic condition, has been pub- 
lished recenth* by Benda, who showed by means of the uranium and 
bromide technic, as well as b.v the hemoh’sin reaction, that the per- 
meability" of the meninges and of the choroid plexus is greatly in- 
creased in eclampsia. If these observations are confirmed, they" would 
appear to indicate that the metabolism of the brain and the conditions 
of intracranial pressure might be materially interfered with and 
the occurrence of convulsions be favored. This conception receives 
additional support from the studies of Sioli on the small vessels in 
the bi’ain of eclamptic patients, lie found a fatty" infiltration of the 
endothelial cells associated with definite swelling and proliferation 
of their nuclei. In this connection, it is interesting that in other 
organs — particularly in the liver, .spleen, kidne.v and lung.S — the oc- 
currence of degenerative changes, or an actual swelling of the endo- 
thelial cells has of late been demonstx'ated, indejiendently by' Pahr 
and Domagk; these afford morjdiologic evidence of the action of a 
special endothelial toxin in eclamptic conditions. 

That a leakage of plasma from the hlood stream into the tissues 
actually takes ]ilaec in eclampsia is indicated by the observations of 
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Zangemeister that the red blood count may increase to as high as 
nine millions, jirovided that the activity of the kidney has not been 
materially impaired. Furthermore, it must not he forgotten that 
histamine and pituitrin increase the osmotic pressure of the pro- 
teins, and by so doing, enhance the Avater-hinding 2mwer of the ti,ssue 
and promote the development of edema as shown by Ellinger, 
Molitor and Pick. And both of these factors, the osmotic pressure 
and particularly the degree of permeability of the endothelium, are 
materially immh'ed in the mechanism of water-exchange between tis- 
sues and the blood stream. 

In summing up, it is apparent that tlie supposed mechanism in- 
volved in the iDroduetion of tlie phenomena observed in our experi- 
ments rests upon the action of a special endothelial toxin, which 
renders the eaioillaries more permeable to the escaiie of fluid. It 
Avould therefore apiiear tliat tlie histamine effect in all probability 
rests upon a physicochemical basis. At the same time this toxic sub- 
stance is seen to act as a, hemorrhagin and by changing the actual 
constitution of the blood to favor the agglutination of its red cells. 
In addition to the thrombosis, AA'hieh may initiate the periportal ne- 
crosis of the liver, must be added the stagnation of the bile caused 
by the si^asm of smooth muscular .structures at the orifice of the 
common duet — the response to histamine. 

In the light of the pathogenesis of eclampsia as set forth here, due 
consideration should be given to the folloAving points of AueAv in the 
treatment of this condition. In the fir.st place, the occurrence of 
autolytic processes in the liver in eclamptic patients compels us to 
focus our attention upon those factors Avhich are knoAvn either to re- 
tard or to hasten this process. In this re.spect, a diminution in oxygen 
supply is recognized as having an injurious effect upon living cells, 
particularly those of the liver and to add its ill effect to the deleterious 
action of substances like hi.stamine, chloroform, ether. On the other 
hand, it is important to remember that an abundant supply of oxygen 
to the tissues in the first stage of autolysis decidedly retards the proc- 
ess, greatly lessens the after effects and aids recoA^ery (Laqueur). 
Furthermore, Avant of oxygen calls forth an increased state of acthdty 
of the vasomotor center, re.sulting in a constriction of the peripheral 
arterioles (Starling), and in addition, excites the floAV of adrenalin 
into the blood cui’rent Avhich assists in the rise of blood pre.ssure (Bay- 
liss). Oxygen starvation also rai^idly increases the jiermeability of 
the capillary Avail (Bayliss) and promotes the elaboration of cerebro- 
spinal fluid (Dixon). Finally, since the nerve cell sIioaa'^s a great de- 
pendence upon an abundant supply of ox^’^gen, the damage of the nerve 
centers due to oxygen deficiency may impair the Autal functions of 
the body. In addition, the administration of oxygen often acts as a 
primai’y cardiac stimulant. The advantages of a liberal and continu- 
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ous administration o£ oxygen in eclamptic conditions, based both upon 
laboratory findings and clinical observations, have been emphasized by 
the writer in 1912 in liis monograph on this subject. *Since the physio- 
logic principles involved in this treatment are now better understood 
and my experience with this method has advanced, I am inclined to 
advocate the routine early administration of oxygen in severe cases 
of eclampsia as a valuable element in the program of the treatment — 
a safeguard against irreparable damage to vital organs. The length of 
time during Avhich the inhalation should be continued, as a matter of 
fact, varies with tlic gravity of symptoms. The supply of oxygen is 
in some eases required for days. In other Avords, the liberal adminis- 
tration of oxygen is to be maintained until cyanosis practically dis- 
appears. 

The imxiortance of the administration of glucose in eclamptic con- 
ditions, as adA'ised by Titus and others, is evident AAdien Ave realize first, 
that glycogen disappears from the peripheiy of the Ih'er lobules in 
eclampsia; and secondly, the changes observed in the liver during 
stai'A'ation, Avhen superimjiosed upon eclampsia tend to increase the 
existing acidosis. Furthermore, the above-mentioned observation, that 
in experimental conditions the administration of glucose protects the 
liver cells against chemical damages, furnishes an additional basis for 
the valuable aid rendered to eclamptic patients by the administration 
of glucose. The theraiieutic importance of glucose as a cardiotonic 
has been recognized in recent years. 

IV 

On several occasions I lunm intimated that a certain amount of con- 
servatism is necessary in transferring conclusions from experimental 
results in animals to morbid processes in man. Consequently, it is 
perfeetl}’ reasonable to entertain doubt of the significance of histamine 
as the etiologic factor in the production of the toxemias as long as 
actual chemical demonstration of its presence in the cireulatoiy fluid 
has not been adduced. The criticism, hoAA'cver, loses a part of its force 
Avhen Ave remember that the normal acthfity of any hormone or other 
potent metabolic product is probably the result of the steady produc- 
tion of .such minute amounts of the principle that they are difficult 
to detect even by the most delicate chemical reactions. In this con- 
nection it should be remembered that according to the experience of 
the ])hnrmaeologisls the acute toxic dose of histamine is smaller than 
that of any amine AA’hich has been .studied up to this time. Further- 
more. Avhen the substance is given sloAvly, far more than the acute 
lethal dose can be administered, since in such circumstances its toxic 
influence is decreased by disamidation and oxidation in the body of 
the animal. And histamine is readily taken out of the blood by the 
tissues, ronsequently. the actual demonstration of the presence of 
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histamine in the blood would indicate a very acute poisoning, so that 
when the poisoning is somewhat prolonged, it could scarcely he ex- 
pected that the presence of the substance could be demonstrated at 
all (Loeffler). Furthermore, it must again he remembered that pure 
histamine and the various substances in tlie hisiamine group have a 
similar biologic effect upon the vascular system. 

As a test for the presence of histamine in the blood, a color reaction 
with p.-phenyldiazonium sulphonate lias been suggested by Hanke and 
Koessler, but its value has not been proved. Nor are the widely used 
biologic tests established upon a firm foundation. These are based 
upon the ability of histamine to produce contractions of the uterus 
and the small intestine of the virgin guinea pig, on one hand, and of 
the vessels of the perfused rabbit’s ear, on the other. Such experi- 
ments caused Hiissy and his coivorkers to claim several years ago 
that eclampsia, pre-eclamptic toxemia, and severe eases of hyperemesis 
were due to the presence of Mogcnetic amines in the blood; whereas in 
the serum of normal pregnant women the}’^ were unable to demonstrate 
the presence of any vasoconstrictor substance. 

At the same time it might be mentioned that investigations which 
are being conducted in this department by Dr. K. 0. Sun .show, in 
certain cases at least, that the blood fre-shlj^ drawn from iire-eclamptic 
and eclamptic patients before any treatment is instituted, does con- 
tain some substance or substances which increase the tonus and ampli- 
tude of the contractions of the uterus of the virgin guinea pig 
suspended in Tyrode’s solution. Such an observation is the more re- 
markable, as it is conceivable that the presence of lactic acid, as 
demonstrated by Zweifel in the blood of eclamptic patients in 1906, 
might so alter the hydrogen-ion concentration of the blood as to pro- 
duce a definitely inhibitory effect upon such contractions. The simi- 
larity of such a kymograph tracing and a tracing .showing the charac- 
teristic histamine effect is demonstrated by Figs. 14 and 15. 

I will noAV give my views as to the possible development of histamine 
in the pregnant organism, as well as to the biologic purpose it may 
serve. Histamine may come into play through various channels. In 
this connection, we would recall the fact that microscopic examination 
of the pregnant uterus demonstrates that at all periods of pregnancy 
varying amounts of fetal ectoderm — syncytial huds — are constantly 
being cast off from the periphery of the ovum and gaining access to 
the maternal circulation (Fig. 16). Since such structures must eventu- 
ally break down and dissolve in the blood within the intervillous 
spaces, or elsewhere in the maternal circulation, it is readily under- 
standable that their split products must come into local contact with 
mateimal tissue. Abderhalden’s test is based upon this phenomenon, 
and Guggisberg has Isolated from the placenta a chemical substance 
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to Avhieh tlie guinea pig’s uterus responds in the same way as to 
liistamine. Therefore, it might be permissible to attribute the marked 
venous hyperemia of the uterine wall at least in part to the local 
action of histamine. If this is admitted, it is further conceivable that 
Ihe local production of histamine might act as a growth-stimulating 
agent for the uterine musculature, particularly as there is evidence 
lhat under suitable conditions it may specifically promote growth of 



FIp. 14. — Kymoprnphic tracing of contraction.^ of guinea pig’.s utcni.s (Iialf born), 
iiftcr iidciition to Tyrodc'.'! solution of 0.25 c.c. of blood from eclamptic patient, 
(.Sun). Arrows mark time of addition. 



Fig. 1.'). — Tracing .«bowing increa.so in both tonus and .automatic contraction of 
gultii-a pig's uterus (wlioie horn) after addition of 0.0005 gni. histamine to Tyrode’s 
.solution xM.. 


llie genital tract (Robin.son and Zondek). Again, the way by 
wliich adrenalin and jiituitrin counteract the effect of histamine has 
already been diseu.gsed fully. Furthermore, there is another clinical 
phenomenon, for whose explanation no suitable theory has yet been 
advanced : Why doe.s not tlie ])regnant uterus always expel the prod- 
uct of conception shortly after impregnation? For under no other 
eondition.s doe.s the uterus exhibit .such tolerance to the presence of a 
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foreign bodj-- or an abnormal content. Not considering here tlie influ- 
ence of the corpus luteum, the statements made bj^ Fiihner, Trendelen- 
burg, and Nichulescu, tliat, after a previous dose of histamine, the 
uterine muscle either fails to respond to adrenalin or exhibits but a 
slight pituitrin effect may offer a clue towards the solution of tliis 
question. 

Another area likewise concerned in the iiroduction of liistamine 
is the posterior lobe of the pituitary body (Abel). Furthermore, 
it is a well-known fact that the breaking down of protein mate- 
rial in the intestines leads to the formation of histamine. Ordinai’ilj’’, 
however, this does not gain access to the eirculation. On the other 
hand, the idea has occurred to us that the protecting barrier presented 
by the intestinal wall may become insufficient Avhen abnormally per- 



Fig. 16. — Section through human placenta at five months, showing syncytial butls. 

S., syncytial buds. 

meable. We have attempted in a number of exiieriments to obtain 
information as to whether such a permeability of the intestines ac- 
tually exists during pregnancjq but since these facts have not as ^mt 
been made clear to my complete satisfaction, I cannot, for the time 
being, commit myself to a definite opinion upon this problem. The 
significance of a higher degree of permeability of the intestmal wall, 
as a matter of fact, emerges from the experiments of McDowall and 
Worsnop, which show that constriction of arteries may be brought 
about if histamine is absorbed from the alimentary canal. “The im- 
portance of this latter observation lies in the fact that histamine is 
known to be a normal constituent of the intestinal content, and abnor- 
mal intestinal absorption is strongly .suspected of bringing about con- 
ditions of arterial constriction in man.” In this respect, it may be of 
interest to note that recently there exists a tendency upon the part of 
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internists to link up involvement of the kidneys with an abnormal 
absorption of amines from the intestinal canal. “It seems highly 
probable, from all the evidence that can be collected, that proteoses 
or tlic toxic amines, such as histamine, may be absorbed from the in- 
testine and cause disturbances not only of nitrogenous metabolism, but 
also, temporarily^ of renal functions” (Longcope). 

SUMMARY 

1. Following acute histamine poisoning in pregnant guinea pigs, a 
number of i)henomeua have been observed M’hich are highly suggestive 
of premature separation of the normally implanted placenta as it 
occurs in women : the seiiaration itself, engorgement of the vessels 
of the uterus and broad ligament, uterine spasm, hemorrhage into 
various orgams, marked shock, and, histologically, edema of the uterine 
Avail and degenerath'c changes in the liver and kidneys. 

2. In carnivora, under similar conditions, histologic changes are 
produced Avhich are suggestive of those found in Avomen avIio died of 
eclampsia : peripheral necrosis of the liver (both of the anemic and 
hemorrhagic type) associated Ajith the formation of thrombi and bile 
stasis, and in the kidney, degenerative changes in the epithelium of 
the convoluted tvdniles. 

3. On the other hand, the administration of histamine to carnivora 
ovci- a ])rolonged period results in changes in the liver and kidneys 
suggestive of those encountered in pernicious vomiting. Moreover, 
evidence has been adduced to shoAv that the production of such 
changes can be prevented by the simultaneous administration of 
in.sulin. 

4. The relation of histamine intoxication to the electrolytes in the 
blood, to the actiA'ity of the adrenals and the iiituitary, and to the 
A'asomotor center in the midbrain are discussed, and a possible expla- 
nation for the occurrence of hypertension is offered. 

5. The striking similarity regarding blood chemistiw in eclampsia 
and acute histamine intoxication, is emphasized, and local ane.sthcsia 
is suggested as the ])roeedure of choice in o])erations for premature 
separation of the placenta and for eclampsia. Transfusion foi-ms an 
integral part of treatment in scA'cre cases of premature separation of 
the normally implanted placenta. The liberal administration of 
oxygen — combined Avith an ap]iroj)riate sup])ly of glucose — is advo- 
cated in severe cases of eclampsia. 

6. The po.‘5sible sources of histamine during pregnancy and its bio- 
logic significance are discussed. 

7. Finally, it should ahvays be borne in mind that ])ure histamine 
and the various substances in the hisfaminr (jronp — a number of pro- 
tein derivatives of unknoAvn structure — have a similar biologic effect 
upon the vascular system. 
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TJm USE OF JODINJZED OIL (TODIPIN) AS A DMGNOSTTC 

AID TN GYNECOLOGY 

By Qujtaiax U. Newell, M.D., F.A.C.S., St. Louis, jMo. 

(From the Department of Gynecology, Wdshington University Medical School and 

Barms Uospital) 

U NTJL a few ycar.s ago cli.agno.ses in gynecology were made only 
by clinical examination and by a liislologic and pathologic study 
of tlie tissues removed at operation. Ibieumoperiloneum and x-ray 
studies of tlie pelvic organs, with a A’iew of visualizing the organs were 
later advanced. Then llubin jierfected the teclinic of inflating uterus 
and tubes with oxygen or carbon dioxide by the vaginal rotite and 
thus gave us the best available diagnostic aid in sterility, ascertaining 
obstruction in the tubes, etc. It was then suggested that in cases of 
obstructed tubes, injection of a solution of sodium bromide, followed 
by x-ray examination, would exactly locale the obstruction and thus 
enable us to determine the be.st mode of treatment for curing the 
sterility. In some eases, howevci-, disagreeable ractions have been 
rejiorled from the sodium bromide injections, and its use has been 
limited. 

In Sicard and Forest ier.* of Paris, after much experimenting 

with lipiodol (40 ]ier cent .solution of iodine in poppyseed oil) and 
rinding that it was nonirritating to the most delicate tissues, employed 
it for the localization of tumors of the spinal cord. In many cases 
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they injected 1 to 2 c.c. of lipiodol into the spinal canal seemingly 
Avithout any injurious effects. 

In 1923, Sergent and Cottentot^ first studied dilatations of the 
bronchi and hroncliiectasis in adults h.y intratracheal injections of 



Fig. 1. — This is a caso in wliich the uterus, tubes, and ovaries wore normal in 
every respect. The injection was made so that one could see the size of a normal 
uterine cavity and tubes. It is interesting to note the extremely small lumen in 
the fallopian tubes. A. Speculum. B. Uterine cavity. C. Normal tubes. D. Excess 
iodipin — tubes open. E. Excess iodipin behind uterus. 



Fig. 2. — A case in which the uterus and tubes are normal. Tlie uterus is di.s- 
placed to the right of the media.n line by an ovarian cyst about the size of an orange, 
situated to the left of the median line. A. Speculum. B. Uterine cavity. C. E.xce.ss 
iodipin — tubes open. E. Excess iodipin behind uterus. 

lipiodol through the cricothyroid memlirane and reported no ill effects 
from its nse. About tlie same time Armand-Delille" and his a.ssoeiates 
applied the same metliod in children. 
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Fig. 3. — A case of chronic subinvolution of the uterus. Tlic uterine cavity is 
greatly enlarged. About 10 c.c. of lodlpln woie requited to fill tlie uterine cavity and 
both tubes. Tills Illustrates the importance of a pelvic examination before making 
the injection. If one did not know the size of the uterus, he might inject insufilcicnt 
solution and tlius bo unable to interpret the reading properly. A. Cendcal canal. 
Ji. Enlarged uterine cavity. 0. Excess lodlpln — tubes open. 



I’ig. t. — A case of acute salpingitis with poUic abscas<; formation. The dilated, 
fimbriated oxticmities of boih tubes denote an acute infl.nmnatoiy process. Tim 
pelvic abscess u.as diained by vaginal section and the recovery 'was uno\<-nttul 

A. Normal merino cavity. 13. JMintn of the tubes enlarged. C. n\cr>=s iodinln 

tubes open. 
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Fig’. 5. — A case of ciironic subinvolution of uterus with retroclisplacement. Note 
the enlarged uterine cavity with some irregularities throughout. Both tubes are 
open. The posterior position of the uterus is not demonstrated in this picture, as 
it is made in an anteroposterior position. A. Enlarged uterine cavity. F. Normal 
tubes. C. Excess iodipin — tubes open. 


Pig. G. — ^A case of a hatpin in the abdominal cavity as a, result of an attempted 
abortion. Note that the uterine cavity and both tubes are normal in every respect. 
There is an excessive amount of iodipin in the abdominal cavity, as in this case too 
much of the solution was injected. A fistulous tract is seen where the pin per- 
forated the uterus at its lowermost segment. At operation the pin was found im- 
bedded along the vertebrae retroperltoneally. A. Speculum. IS. Uterine cavity. C. 
Uterine sinus. D. Normal tubes. N. Excess iodipin — tubes open. F. Hatpin in the 
abdominal cavity. (An exce.ss of iodipin was used in this case.) 
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jrjjr, 7, — A c.'iPO of pulmonary tuberculosis. Patient liad tomlerness about both 
tubes.” with no lii.story of i)Olvic infection, and clinically had all .symptom.s of tuber- 
culous .sjilplnjtitis. Doth tubes .sliow .cever.al heavy sjJots which may be tubei’cles, and 
If .such is tlio case, would be ver.v suKKCStivc of tuberculous salpingitis. Till."; patient 
would not con.scnt to operation, and the findlng.s were not conilrnied. A. Uterine 
cavity, Jt. Tubes : note heav.v .spots throughout tubc.s suggestive of tubercle.s. C. 
]3.\coss iodipln — tubes open. 



T'ig. .S. — Ca.se is oin* of rotrodi.splacenient with .sterility. An examination of both 
tubes showed infillr.atlon and fixed and cUnicnily dlagno.sed chronic salpingitis. Tills 
ea.«t; illustrate.s the v:due of sunicient loiHpln to fill the uterine c.avity and both tubes. 
On tlie right .side the tube is oinn, and the iodipin lias pa.s.sed into the peritoneal 
c.avity. On the left side the tube is clo.sed at its eini. forndng ;i club tube. Tlie 
ligaments of the uteni.s were slioriened. and j>Ia.stic worlc wa.« performtal on tlio left 
tube, IVIien tlie club end w.as i-xcised. iotliidn e,seape<] from the tube. .1. Uterine 
c.avity. It. Tubf.s. c. Obstructed left tube at infundibular portion (club tube). D. 
U.vcess iodipln — rlcbt tvibc- l.s open. 
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In October 1925 David H. Ballou^ of Montreal in a preliminary 
report on the use of lipiodol in lung conditions, stated that it was 



Pig. 9. — Case of subinvolution with retroclisplacement of uterus in which the 
right tube was open and the left tube closed. At time of operation the left tube 
was so badly adherent that it was Impossible to do plastic work. It was, therefore, 
removed. A. Enlarged uterine cavity. B. Excess iodipin — right tube open. C. 
Obstructed left tube, partially at ampulla, completely at infundibular portion. 



Fig. 10. — A case of blcomuate uterus with obstruction of both tubes. Illustrates 
beautifully the irregular uterine cavity. At operation both tubes were removed, as 
it was impossible to relieve the obstruction. A. Uterine cavity. B. Obstruction of 
right tube at its junction with uterus. Note the rounded appearance at point of 
obstruction on left (O). 

rapidly eliminated by coughing or absorption from the alveoli, and 
that no ill effects ivere noticed. 

In the early part of this year, 1926, Dr. Forestier came to this 
country and demonstrated his uses of lipiodol. While he was in 
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St. Louis, I had the pleasure of meeting liim and of attending one of 
his demonstrations. He’ explained how useful in various ways lipi- 
odol proves in the diagnosis of spinal cord and chest conditions and 



Fifr. 11, — A C'l.so of acute ondoniotritls foilowinp an abortion .several weeks pre- 
vlou'-Iy. Note Irropulnr uterine cavity wltlj obstruction of both tubes. Immediately 
followintr tlie iodipin injection a cuiettement was perfonned and the endometrium 
.showed acute endometritis. No decidua or villi wcj'e piesent. Hecovery uneventful. 
A. Enlatped uteiinc cavity. IS. Obstniction of tubes at their junction witli uterus; 
note tlic Irrepulai It.v of the uterine oavitv, possibly a distuibance of the mucosa. 


r"^ 


8 . 


1 




l-iR-. 12. — Case of enlarped uterus with obstruction of both tub^.s at their Intcr- 
stltl'il portion. Note enlarged uterine c.nvity both in Irnpth and breadth. The uterus 
showed inarkc-d enlargenn nt; a .supravaginal h>.stcrectomy with removal of both luhfs 
wn.s iK-rform-'d. TIk pntholopisf.s repot t .showed dittuse adenomvoma of uterus A 
L oneutod and cnlatged uteiinc cavity. IS. Ob>^trucUon of botli tubc.s at tlKir junction 
Ulcru5. 
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Pig'. 13. — A case in wliich tlio pelvis 'wtis fiiled with ni.any masses, and in order 
to locate the uterine body an injection of iodipin was made. Note the uterine cavity 
elongated (A) and terminating in a broad expansion in the right side of the pelvis 
(B). At time of operation supravaginal liysterectomy was performed and the uterus 
contained many myomas, the largest of which was about the size of an orange. 
Such a picture helps to make a diagno.sis where several masses are present, and one 
would like to know tlioir origin, wliether uterine or ovarian. A. Cervical canal. B. 
Elongated, enlarged uterine cavity. 



Fig. 14. — A case of chronic salpingitis and left ovarian cyst. The pelvis in this 
case was blocked by a mass about the size of an orange, which extended well down 
in the culdesac. This was thought to be a case of flbroniyoma of the uterus, but at 
the time of operation the large mass was found to be a left-sided intraligamontou.s 
cyst. Note that iodipin sliows a normal uterine cavity with right tube normal and 
open at its fimbriated extremity. The left tube is prolapsed behind the fundus, and 
the fimbriated extremity is not seen, but there is an extravasation of the iodipin 
about the ovarian cyst. This is an unusual picture, and its interpretation is vague, 
A. Uterine cavity. B. Tubes. C. Exce.ssive iodipin — right tube open. 1). _ Ovarian 
cyst in culdesac ; excess of iodipin from left tube extravasated about ovarian c.vst. 
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showed in ji Jew slides its jipplieatioii in diseases of tlie female {reni- 
talia, of the genitourinary tract, of sinuses, etc. I was greatl.y im- 
pressed by these demojistrations and immediately started to investi- 
gate its use in gynecologic patients at the Jjarnes Hospital. 

The French preparation, "lipiodol,” is rather eximnsive and its 
sn])ply is limited in this conntry. lodi])in (a -lO ])er cent solution of 
iodine iji vegetable oil) manufactured in this country, is readily 
available and not very expensive. The pictures shown in this papei* 
are all made from injections Avith iodipin. So far 1 have failed to 
notice any immediate reaction and I believe that it is not irritating 
to the tissues of the ])elvis. The legends under the illustrations give 
the interpretation of facts easil.v recognized in the pictures. ]n most 
instances the findings Averc fully confirmed by a later operation. 

The rather simple technic emplo.vcd is as folloAvs; The patient 
comes to the hospital for injection and x-ray exposure, but is alloAA'cd 
to go home immediately after the procedui-e. Some fcAv complain of 



Elp. ir». — The )u-ce«piuy c<mipinent for fin ioiUpin injection. A. Tincture ioiline. 
U. Ein-r .-lyririKe find p;inmil;i cliuraert wltli iodijiin. C. Uterine .sound. J). Tennculiiin 
forcep.s. h. Uterine dre.s.siiiK forcep.s. F. Unive.s' Jiivtilvo .specniuni. G. Cotton halts. 

abdominal cramps during the injection; hoAvever, the discomfort lasts 
only a fcAv minutes. The patient is clad in a night goAvn and placed 
on the x-ray table in the lithotomy position. Everything is made 
ready for the x-ray jilate, since the ])iclure must be made as soon as 
the injection is finished. A CJraves biA’ah’e speculum is inserted, 
exposing the cervix: the field is painted Avith tincture of iodine, then 
the ]msterior lip of the cervix is seized A\-ith a tenaculum foreejis and 
draAvn doAvn .slightly. A sound is introduced into the uterine cavity 
to rule out any obstruction; the cannula (a Jveye.s-Ultxman urethral 
cannula, modified and erpiipiied Avith a rubber tip which acts as a 
plug against the external os (Fig. 35]) is inserted into the cervical 
canal for about 2 cm., and firm jircssure is made against the cervix- 
Wit!) a la (>.e. Euer .syringe, aimut 7 c.e. of the iodinized oil are .slowly 
and gently injected into the uterine cavity. When it is found that 
the injei-fion can only be continued umler pressure, it is evident that 
the capacity is filled; the x-ray picture is uoav made. When the 
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cannula is withdrawn, a great portion of the iodiuized oil escapes 
from the uterus. The patient is allowed to get up from the table, 
dress, and go home. 

For the sake of brevity I shall not requote the various findings 
made ; they are noted in the legends. 

In the 38 cases injected in the course of three months, I have not 
observed one single unfavorable reaction. I had occasion to open 
the abdomen in 30 of these cases at various intervals, from one to 
fourteen days after the injections, and I liave not seen any irritating 
effects of the iodinized oil, which has passed tlirough the tubes, on 
the tissues of tlie pelvis. Iodinized oil apparently remains unresorbed 
in tlie pelvis for a considerable time, and t]ii.s is a point to be kept in 
mind to avoid misleading errors if at a later time x-ray pictures are 
made on the same patient for a gastrointestinal diagnosis, etc. I do 
not feel that any chronic complications are likely to occur, since the 
pelvic cavity commonly proves resistant to .substances even more 
irritating than iodinized oil. The mucosa of normal fallopian tubes, 
removed ten days after an injection (to sterilize an epileptic patient), 
revealed no signs of irritation, appearing to be normal in every 
respect. The time of the disappearance of the iodinized oil appar- 
ently varies greatly in different individuals. In one patient, fourteen 
days after an injection, the x-ray plates failed to show any remaining 
solution. In another individual, sixty days after an injection, there 
still was a small amount present in the pelvis. Most likely this is 
the expression of an individual factor which in one leads to quicker 
absorption of iodinized oil than in another. The amount injected 
necessarily must play a part in this respect. The exact time of dis- 
appearance of the oil from the pelvis, I Avas not yet able to ascertain, 
but I am certain the absorption is relatively quickly accomplished, 
and is not a matter of months, as seems to be true of injections into 
the spinal canal. 

Summarizing mj’’ personal experience to date, I can state that 
iodipin injections Avill prove of diagnostic value: 

1. In sterility eases ivhere the tubes are found obstructed, to deter- 
mine the character and location of the obstruction. It offers the 
welcome opportunity to decide definitely Avhether or not the case is 
suitable for operation. 

2. When several masses are palpable Avithin the pelvis. Injection 
and x-ray study Avill clearly differentiate the uterus from the other 
masses. 

3. In cases in AA’^hieli the pelvis is blocked by one large mass. By 
this method the precise diagnosis can be made AA’^hether the tumor 
is originating from ovary or uterus. 
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4. In cases in which a foreign bod}' is suspected within or outside 
the uterine cavity. 

5. lodipin injections into the uterus prove helpful in differentiat- 
ing chronic appendicitis from a right-sided salpingitis, and a tuber- 
culous salpingitis from common salpingitis, which means that they pos- 
sibly might enable us to make a definite diagnosis of a tuberculous tube. 

6. It is a valuable aid in indieating the size of the uterus, and in 
determining whether the cavity is encroached upon by any masses 
.such as a fibromyoma, a carcinoma of the fundus, etc. 

7. lodipin injections, carefully and .skillfully done, are not likely 
to cause any harm. 
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REPORT flF A CASE OP GENERAL EDEMA OP THE FETUS 


FRO:\I A RENAL ECLAj\IPTIC jMOTHER 


By Barnard L. Lieijerman, B.S., M.B., j\r.D., Detroit, Mich. 

G eneral edema of the fetus, congenital fetal drop.sy, or hydrops 
neonatorum, although of uncommon occurrence, is nevertheless 
not a rare entity, the literatui'c on the subject being fairly extensive; 
Pordyce* alone having collected 63 cases and IIoliP having 33 cases 
in his scries. Ballantyne gives (piite an extensive bibliography, 
whereas Capon-’ has described scA'^en individual cases of this condi- 
tion. It is rather from the etiologic standpoint that this condition 
a.ssuines a role of interest and importance, very little being known 
as to the etiology and pathogenesis. IMany interesting and diverse 
theories liaA’e been advanced, but no accurate exjdanatiou has as yet 
been forthcoming. Of the numerous theories adA'anccd. that of a 
‘Lnaternal toxemia.” as first, stated by Ballantyne, has received the 
widest cognizance. It is for this reason that this case is presented 
and described, it being tlie offspring of a mother suffering from “ec- 
lam])sia,” which today is the outstanding “toxemia of jn-egnancy” 
and of Avhich so little is knoAvn from the etiologic standpoint. 

Ballantyne de.seribes general edema of the fetus as: “A rare con- 
dition of the fetus, characterized by general anascarca. by the pres- 
ence of fluid effusions in the peritoneal, pleural, and pericardial .sacs, 
and usually by edema of the placenta: and resulting in the death of 
the fetu.s or infant before, during or very soon after birth. It is to 
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be distiiiguisliecl from such conditions as ascites or peritonitis of tlie 
fetus, and fetal sji^liilis, edema neonatorum, and congenital elephan- 
tiasis,” It is also to be differentiated from the condition known as 
hydrops sanguinolentus fetus. 

Althougli the literature is extensive, tlierc are only a few cases of 
true genex’al fetal edema, and yet fewer cases associated with eclamp- 
sia in the mother. 

Ballantyne‘ gives an extensive resume of the hi.story of this condi- 
tion, .stating that Hipixocrate.s''’ de.scribed a case of “fle.shy fetus” or 
"fetus carnosus.” Bourgeois,® Plater," Severin,® Seeger,® and Dor- 
stentius^® described undoubted cases in the seventeenth century. 
Duttel,” De la Motte,^- and Lo.spiehlerus^® each described a case in 
the eighteenth century. During the last seventy-five years numerous 
additional eases have been reported. 

The etiology of this condition is not known. The primaiy cause 
has been sought in disturbances of the mother, father, or fetus or 
placenta. 

The maternal causes are those whicli are generally considered as 
the most likely. The case herein reported is presumed to be the result 
of a maternal toxemia, the mother having definitely given evidence 
of eclampsia. Schumann in a review of 30 cases found that there was 
distinct evidence of maternal toxemia, namely, edema, albuminuria, 
and vomiting. He assumed that maternal toxins had passed into the 
fetal circulation, producing re.sults of a similar nature in the fetus. 
Doi, quoted by Capon,® states that in the blood of jiregnant women 
suffering from the "kidney of iiregnancy” and even more definitely 
in that of eclamptic patients, erythroblasts may be found, and that 
these disappear during the puerperium ; inferring that a toxin which 
can stimulate the maternal blood-forming organs can stimulate those 
of the child also. 


CASE REPORT 

Mrs. E. M. (ease of Dr. W. E. Welz, Detroit), age 41 years, para iii, Amoriciin, 
housewife. Patient entered the Iiospital coinpiaining of severe headache and edema 
of the lower extremities. History of being 32 weeks pregnant. Past history essen- 
tially negative. Menstrual history normal. First pregnancy, 48 hours labor, forceps 
delivery. Child living and well. Second pregnancy, 18 liours labor, normal delivery. 
Child living and well. Previous puerperia normal. Patient a fairly well developed, 
somewhat undernourished, white woman with no marked abnormal physical finding.s, 
with the exception of moderate edema of the ankles. Blood pres.sure on entrance, 
200/140, Wassermaini and Kahn test, negative. 

The urine, sp. gr. 1.020, contained albumin, 2 plus, and hyaline casts. 

Blood examination .showed Hb. 58 per cent, R. B. C. 3,900,000, W. B. C. 8,850, P. 
K. C4 per cent, S. AI. 32 per cent, and L. AT. 4 per cent. 

P. S. P. (Renal function) Test: in 1st hour, 30 per cent; 2nd hour, 15; total 45 
per cent. 
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Ophtlialmo<'C<ij»y, •-lislit. ii)(ica«c in tin* diuiiM’fni of tlio ^oiIls. Vci\ >Ii>r!it pajnll- 
edciiia. Is'o allniniimiiic white spot*:. 

Oapillaiy nii(‘i<-)‘-fnpy, i)itioa‘^(] toituoi-ily of the eapillary loop^-. Afaiiy fcOipen- 
tino foimc. Slictlit venous cn"orf»cmciit. Plight «!ta‘;i‘- 

Blood \ i‘-f>o‘-ity, Jlo=-s method. 

J^iiiiiiK^ the tir^-t day at tlic Iio^pital the patient ]iad five coiniilsinns each a\cra'r- 
ill" about fJO fcccond'-. Veiie'iectioii was jicifoimed twice for a total of 7d0 c.c. IVtoi- 
]diirio was {>i\eu foi «.edatne efTeet. The followiii" day the blood piessuic had 
drojiped to ]70/]]0. On the third day the x>aticiit went into labor and s:a\e biith 
to a stillborn fetus to be deviibed. I)cli\ciy was noimal — spontaneous. Position L. 
O, A. Puiation of laboi, si\ and thiec-quarfcns houi.«. Puerpeiiuni normal. 

The hcait tones were heaid until twenty-fom lionts pieccdiiiR biith. The fetus 
was voiy sli<.htly maceiated, the ma<eiation beiii" moie marked in the photopraxih. 



FiK. 1. 

due to the action of the jiiesen nti\ e fluid. The edema was ^ery maiked in the light 
'•houlder and aim ami in thi’ right abdomen, a- is s),,)wn in the photograidi. (Pig. 
1.) This was due to the position of the fetus m tlie uterus, tlie fluid giaiitatin" 
to the lowest lesel. The length was }" cm. and weight. I.Pfin giams. 

The skin was white and gbstening with scieial blebs on the trunk. The faro hnd 
a sliglit purjdi' tinge. The scalji lis..ii('s (.ontained a slightly gelatinous ambei colored 
fluid. The muscles woie jiale and edematous. The cranial contents showed some 
lemnis coiigesfion. Cerebral tissues were glistening and edematouo. A small amount 
of sliglith turlu'd llnid was present. The pleural eaiitie^ were filled with a sljghflv 
opmpje Mdlow Iluid. laiiigs pale pink in color: sank in water. The heart was noimal. 
The peritoneal cniiti was jiip,! with s}i»fjfh- opaque lelJow fluid. Abdominal iJscera 
normal. 

The placenta was found to haw numerous large an.^s of red and white iufarrtion 
with s,m'o eiideace of edema. The cord was ninrkcdly edrmafou« ami had a lateral 
insertion. 
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CONCLUSIONS 

It cannot be stated definitely that there is any direct association 
between eclampsia and general fetal edema; in fact the two occur 
together rarely indeed. Wherever we do find the two states associ- 
ated, however, we must consider the possibility of some third inter- 
linking factor being present, probably a toxic agent. 

Schmidt and Monch^"* have suggested the existence of an inherited 
capillary narrowness, which is said to be a feature of infantilism in 
the mother and creates the possibility of the occurrence of eclampsia. 
Brugsch and Hinselmann have advocated a similar viewpoint from 
the standpoint of the occurrence of eclampsia in the mother. 

We may assume that in the case here presented, the maternal 
toxins may have been the causative factors in the production of the 
general edema of the fetus. 
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KItPOKT OP A CASE OP CIIOKIOCAECINO^MA OP THE 
UTERUS CO.ArPLlCATIiVG PREGNANCY^ 

By Joiix J. Gill, Chicago, III. 

T HIS cose report i.s of jntere.st on account of the patient’s age, 
symptoms, and the pathology and condition of healtli one year 
after treatment. 

Mr.*<. M. ^L, was born ^larcli 25, 1903. She was married at the ago of eighteen, 
and has two healthy children; no mi.«carriages. llor past, personal, and family his- 
tory liavc no bearing upon conditions now i»rescnt. 

Sept. 15, 1924, .«hc was in good health, her weight was 135 pounds, her last regu- 
lar menstruation occurred at that time. On December 15, the patient had a bloody 
v.'iginal di.echargo which recurred at frequent intervals during the .‘-ixty days fol- 
lowing; on two occasions there was a profuse gush of blood. The other .symptoms 
complained of at that time wore, a thick mucous leucorrhea, severe pelvic pain.s, ex- 
treme lo.ss of strength and weiglit, dyspne.a, fainting spelts, and blurred vision. On 
Febiuary 1.5, 1925, she entered IVc.sley Memorial Hospital; her weight was 9S pounds, 
red cell count, 3,000,000; wliite cells, S900, hemaglobin 75 per cent, urine negative 
except for some pus cells, temperature 100" F., abdomen very tender but not dis- 
tended. On February IG, I performed an exploratory laparotomy, removed a chron- 
ically inflamed fibrinous ajipcndix. The large, soft, boggx- utoni.s, completely studded 
over with tubercles rmrying from pinhead to pea-sized which did not penetrate the 
peritoneum, was sufilcient evidence to warrant a hystercciomy. 

The uterine body with a five months' fetus and other contents, removed intact, 
tra< examined by Dr. H. B. Fishback. His report showed the soft infiltrating nodules 
which jx-rmrafid the uterine musculature to be clioriocarciuorna. 

Deep roentgen-r.ay therapy was administered by I>r. S. .T. Alden, and the patient, 
very greatly improved in health, returned to her home on March 23, 1925. One year 
after Iier operation, sh.e wcialied 1.10 pmimF. worked hard and stated that she felt 
stronger and iK'tter tha:i ever. 

•Tile pull nl nml .specimens were cxhlbitcil .at .a .staff mcctlnc- at ‘U'esley ile.-norlal 
Ho-.iilt;tl. Keb. C>, IVUti. 
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Physical examination showed no evidence of recurrence. 

Faihological Seport. (By II. F. Fishbaek, M.B., Wesley Memorial Hospital 
Laboratory, Chicago). — The specimen consists of the entire body of the uterus 



Fig. 1. — Infiltration of myonietriinn by tumor cells. 



Pig. 2. — Tumor cells bound within a blood sinus. 


which has been opened by a vertical cut in the anterior wall. It is symmetrically 
enlarged, 9x0x14 cm. and is boggy. Blood vessels are dilated and congested. There 
are several small yellowish, dark-red spots beneath the serosa of the upper half 
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of tli<; iitciii*-', wliicli iuc fairly >!iurj)ly tlenmica(<‘(l, not elevated, and nicaMiie fioni 3 
to .'5 inni. in hi^e. They are rather ^oft to the toueh and uj'on f-ection appear red and 
hn\e ill them coii'-iderable blood. 

Tiio innei Mirfiiei' of the iiteiu'-- e\hibit« a ihic-kened. .-oft endoinettium orer it? 
lower h;ilf. The fiindiis poition i.*- raw and bloody, and small bits of torn tissue 
pio.ject ra"tfedly from it? .*-urfaee. 

Si'ction? thioii"li the wall show a liiairy, soft, led niu=eulari.? containing consid- 
eijible blood in widened blood channel". Jit the lower iinrtinn of the uterine body, 
tlie thic'kened endometiium can be stiijiped off, leavinpf a smooth surface. The 
torir ftitfrment" of the fundus aie firmly attached and sliow e.\'tcn"ion as soft red- 
dish-yellow bands in the inyoinetrium. Areas of similar apiicarance are found ir- 
regularly thioughout the wall of the futidu*-, but no exteii'-ion outside of the uterus 
is found. 



I'im >t. — Choiionic vlllii" >liowinn < \l‘-n"Ii)n <>f j.-inclians cilN Into .voliil of 

uU-iirn- wall. 

Ihslnlotjtc ]'j<i n — Micio"copie "cction" of the fiindti" "how a loinjh, toin 

inner ."Urfni't'. Tlii" fret’ surface Ini" ntany projectinix bundle" of smooth niu=clc 
libers miii'.di'd witli irrr’fprhir patchc" of ejdihelial cells of Lamriian"' f^touji. There 
is some hemonhnac on the ftt'c mai"in. and wide, open blood sinusc'' an* found 
tunninir to tlie "urfiice. 

Two chorionic \illi witli noimal-ai»peaiiti{r ernes ate found. Thme i" no evidence 
of c\siic deoeneration a" in placental itjoles. At the mar 0:01 of thc-e villi are 
found masse" of I,an"han"' cell" shown to erintinne ri" infiltratin" tniis>-es in tin- 
inroniettium. Xo <-o\erin" "lowth of Mtnntium is jirC'etif about lire J,nne:h.'in" ’ 
cell mn""es. althouuh thci(> are a few )rte"nlar. 'tmdl mnlfinitch'ar maS'C" of svri- 
e^t.um with neidopliile c^top!:l"m in the muscle. 

Til" mns-lc i" e\ten"i\ely infihiated b_\ cord" and nest" rif Lnnohnii"' cell" e\ 
tiudiu" directly out into the wall, with d< 'tiuctioii of infilirateu niii'cle fdier". 
Th.ere i" no erowth of tnnioi 1 clK apparent a’oim the blood channel"; ;iltho)i|jh 
there i^ an oc<-a"iona1 "umll, loose colbitir.n of erdtheiial (olI" foumj within a blood 
"inns ni’:>r She surface, it i" pos-ible that tire"'- aie the cut off lips of cliorionie 
rilii. 
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A diagnosis of malignant tumor is established by the type of infiltration and 
destruction of muscle by cords and nests of atypical epithelial cells derived from 
Langhans’ cells of the villi. Sjmcytial masses are few and small, and there are 
no inflammatory cells present, so that syneytioma need not be considered. 

The placental structure which was removed was not available for examination. 
Chorionic villi are shown, however, with no evidence of hydatidiform degeneration. 

The few villi present have cores of normal structure which indicates probably 
a lesser degree of malignancy, but, I believe, does not disprove a diagnosis of 
choriocarcinoma. 

5708 Harper Avenue. 


A STUDY OP THE BASAL METABOLISM, WEIGHT, AND 
BLOOD CHEMISTRY FOLLOWING BILATERAL 
OOPHORECTOMY'' 

By Samuel H. Geist, M.D., and M. A. Goldberger, M.D. 

In collaboration with Dr. J. Reiss and Dr. H. Lande, 

New York City 

(From the Gynecological Service, and the Pathological Laboratory, Mt. Sinai 

Hospital) 

T here is at the present time very little known concerning the 
physiology of the ovary except in its relation to the generative 
function. Comparatively fcAv studies have been undertaken to deter- 
mine the effect on the general metabolism after bilateral oophorec- 
tomy and most of these investigations have been carried out on animals. 

Loewy and Eichten investigated the metabolic rate and stated that a definite 
reduction in the metabolism took place from three weeks to three and one-half 
months after castration. This reduction from the normal was about 12 per cent. 
Feeding oophorin resulted in an increase of more than 50 per cent in the metabolic 
rate of the castrates. It has been shown by Franks, Geist and Harriss, and others 
that the various commercial extracts are physiologically inactive. Administration 
of these preparations fails to prevent the castration atrophy and one must bo 
most careful in concluding that changes following the exhibition of these substances 
are due to their administration. 

Leuethje^ studied the effects on metabolism in castrated dogs and concluded 
that the gonads have no specific influence. He offered the suggestion that the 
gain in weight in women at the menopause might be due to a change in their 
habits. He found no definite change of any kind following castration. 

Curatula and Taruelis found a gain in weight and diminution in metabolism 
in a series of experiments carried out on a dog and several rats. A diminution 
of phosphorus excretion was also found, which is opposed to the findings of Bell® 
who reported an increase of phosphorus excretion in castrated animals. 

McCrudden^ studying the metabolism in animals after castration found no gen- 
eral retention of the mineral elements. He also found that castration docs not 
cause a decrease in oxidation. He pointed out that most of the experiments by 
other authors on the metabolism of mineral elements were not properly controlled. 


Read at a meeting of Uie Now YorR Obstetrical Society, March 9, 192G. 
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Anbs states that the gonads aro a factor in influencing tlio rate of metabolism 
but that this role is a minor one. The removal of tho gonads is followed by a 
slight fall in tho metabolic rate. 

Murlin and Baileyo carried out a series of careful experiments on two castrated 
dogs. They found tho metabolism reduced in both animals. One, however, had 
had a previous thyroidectomj-. Both animals gained in weight. This weight gain 
might have been accounted for by a lessening of muscular activity or by dietary 
excesses greater than their postoperative needs. Tho animal on whom a previous 
thyroidectomy had been porfomed, showed a less marked diminution of metabolism 
than tho other. 

Zunstio carried out a series of e.xporiments on four women operatively castrated, 
who were menstruating up to the time of operation, i.e., they had functionating 
ovaries. Two of these women showed a diminution of metabolism seven weeks 
after operation. Tho reduction was very slight and might bo considered witliin 
the limits of technical error. Tho other two women had fever, pain, and wero 
ill at tho time of the determinations, which factors may have influenced the re- 
sults. These women showed no gain in weight. He then fed them oophorin but 
found no increase in the metabolic rate. 

Biedlii states that tho administration of ovarian extract will raise the lowered 
metabolism in castrated animals as much as .SO to 50 i)cr cent abo%'e tho standard 
obtained before operation. These results were not his own but arc quotations from 
the literature and arc made doubtful by our previously mentioned results.s 

FlauH 2 studied five women sterilized by radiation and thus rendered amonorrheic. 
rio investigated the basal metabolism and found a marked depression. This lowered 
basal metabolic rate gradually returned to normal. This latter condition ho bolicvc.s 
is duo to a compensatory increased thyroid activity. 

Kraul and Haltcria studied five cases of x-ray castration and found a diminution 
of 20 per cent in tho basal metabolism. They also found a weight increase at 
the end of three months. 

Korenchcvskyi* found that both nitrogenous and, in most cases, gaseous metab- 
olism were decreased after castration in fat-castrated dogs. In thin-castrated dogs 
the diminution was usually loss pronounced or absent. The gaseous metabolism 
was sometimes considerably increased. ITc suggests the presence of specific gonadal 
hormones which influence body metabolism. This influence may bo direct or duo 
to secondary changes in the thyroid, hypophysis, adrenals and pancreas. 

Ilcgai-is and Keppleno studied a scries of castrated women over a long period 
of time and found no weight increase, contrary to tho generally accepted belief. 

Bugbec and SimoiuBs .studied the metabolism of a castrated male dog and failed 
to show that castration in itself reduces tho basal metabolic rate. 

It will be noted tliat the results of the various investigations are 
somewhat at variance. 

We attempted to study tlic effects of castration on the basal uielah- 
olism, weiglit, and blood cliemisfry, in order to determine if in human 
females living under normal conditions the removal of the gonads exerts 
any definable effect, also to ascertain, if possible, whether the removal 
of the ovaries is followed by results of sufficient physiologic impor- 
tance to make it advisable to conserve them when technically possible. 

We studied a total of forty-eight cases. In all of the women the 
menstrual function was still active before operation, so that we felt 
\\ airanted to conclude that these patients were possessed of func- 
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tionating ovaries. In no ea.se, as far as Ave eould determine, Avas 
there any eAudence of disease or disturbance of any other glands of 
internal secretion. The ovaries in some instances Avere microc 3 ^stic. 

In seven cases used as controls, three upon AAdiom extensive vaginal 
plastic operations had been performed, had both ovaries conserved, 
the other four had one ovaiy left in situ. 

The patients Avere Aveighed immediately before operation, after fast- 
ing eighteen hours. In addition 15 c.c. of blood Avas taken from the 
median basilic Amin at this time for chemical anal 3 ^sis, and then the 
basal metabolism Aims determined. The process Avas repeated tAA'O 
weeks after operation and again three to fiAm months later. Table 



Pig. 1. — Illustrates individual cases with the basal metabolism and weight varia- 
tion. The numbers at the head of the chart represent the case numbers. The double 
base line I’epresents the preoperative figure, the position above the line an increase 
either in weight or metabolism or both, the position below the line a diminution. 

The tendency for a diminution in basal metabolism and increase in body weight 
can be noted and the relation between weight and basal metabolism can be com- 
pared in individual cases. 


I represents the AAmight variations up to three months after operation. 
We realize that the period of obseiwation is short. Neverthele.ss, the 
tendencj' for AA'eight change can be determined. It is our intention 
to confirm these observations on as manj’’ patients as is possible. 

ScAmral of these cases need a AA'ord of explanation. Cases 2, 3, 5 
and 45 Atmighed OAmr 200 lbs. before operation. , These AA'omen Avitli 
but one exception shoAA’ed no definite cause to account for their 
obesilA'. Case 5 presented a moderate hj-pertrichiasis. She had a 
small submucous fibroid. Case 45 had a slight diminution in basal 
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metabolism (preoperative) but within normal limits. Four cases 
showed excessive weight changes, Cases 23, 28, 30 . and 31. Case 23 
showed a marked diminution in basal metabolism but a loss of 16% 
pounds in weight, and Case 30 showed a marked increase in weight 
and a decrease in metabolism. The others presented no unusual con- 
dition to account for the weight change. 

Faber^^ states that the tendenej'- to accumulate fat increases as the 
endocrine system grows less active Avitll advancing years. This is 
especially manifest in women at the menopause, although the basal 
metabolism is normal. If the caloric intake is above the physiologic 
requirement the superfluous calories throw an extra task on the or- 
gans which regulate oxidation and radiation of heat. If these organs 
are unequal to the task the superfluous nourishment is deposited as 
glycogen and fat. This metabolic anomaly may not affect the basal 
metabolism. This, as will be seen later, may explain why a weight 
increase need not necessarily signify a decrease in basal metabolism 
or vice versa as in Case 23. 

Weight studies on iiatients who have retiumed to their homes are not 
entirely reliable, as many factors that influence weight, cannot be 
controlled after the patient has left the hospital. The physical ac- 
tivity (muscular), the food intake, and the psychic tranquillity have 
an important bearing. However, the general environment of these 
patients was apparently the same before as well as after operation. 
If any tendency exists it should manifest itself in a large series of 
cases and our study would indicate a tendency to weight increase. 
The belief, hoAvever, that castration in women is always followed by 
a weight increase must be modified. 

In Table II we have arranged the results of the basal metabolism 
tests as preoperative, two weeks postoperative, and three months 
postoperative. The variations have been designated as minus or plus. 
This variation is calculated from the preoperative basal metabolism 
as compared with the last or three months postoperative basal 
metabolism. 

The basal metabolism tests were conducted by Dr. Lande and the 
method used was as follows; 

The Sanbom-Benedict apparatus was used in the determination of tlie basal 
metabolism rate, oxygen consumption alone being determined. The patients were 
in the absoi’ptive state, that is about 14 hours after the last food intake, and thor- 
oughly rested before the tests were made. Surface area was calculated according to 
the Aub-Dubois height-weight formula, and the normal standards of these same au- 
thors were used. In presenting these cases we wish to emphasize the necessity of 
great caution in interpreting basal metabolism variations. Appreciable variations 
in daily observations on basal metabolism are not infrequently encountered both in 
normal and pathologic individuals. In normal individuals the variations may amount 
to 10 per cent. We also wish to point out that basal metabolism determinations may 
bo considered accurate when check observations vary less than 5 per cent. 
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T-VBLE II 



PREOP. 

2 WEEKS POSTOP. 

AITiRt 3 JtOS. 

VARIATIONS 

3. 

35 - 37o 

35 - 37 , 

38 4- 37c 

4- 07 , 

O 

3S.G + S7o 

37 4- 2 

39.0 4- 107o 

4- 27c 

:3. 

38 + G^o 

.34.5 - 5% 

32 - 117c 

-17 7o 

• 1 . 

36 normal 

34.5 - 5% 

37.8 4- 370 

4 37o 

0. 

39.5 + S% 

36 normal 

35.8 normal 

- S7o 

0. 

34.7 - 37o 

.37 4- 37) 

32.S - 97o 

- 0% 

f 
/ . 

40 + S% 

.30.8 

30.8 normal 

- 87o 

8. 

39 + S% 

38.5 4- 57 , 

38.5 4- 57 , ‘ 

- 3% 

9. 

39 + 8% 

37.5 4- 47o 

30 normal 

- S7c 


39 + 10% 

37 4- 47 , 

30 4- 27o 1 

- 87, 

11. 

3G normal 

30 normal 

.37 4- 27 , 

4- 27o 

12. 

38 4- S7o 

30 normal 

30 normal 

- 37 , 

13. 

30 normal 

30 normal 

30 normal 

07c 

14. 

35.5 normal 

.35.5 normal 

37 4- 47o 

4- 4% 

35. 

3G.5 Jiormal 

40 4- 57) 

.30.5 normal 

0 

3G. 

37.5 + 2% 

35.0 - 5% 

37 normal 

- 27c 

17. 

41 + 14% 

37 normal 

.35 - 37o 

-17% 

IS. 

38 4- 4% 

3014 normal 

.30.5 normal , 

- 4% 

19. 

40 4- 7% 

— 

38 4- 57c 

- 27„ 

20. 

.38.2 4- 4% 

.38 4- 47 , 

37.5 4- 37f, 

- 1% 

21. 

30 normal 

.30 normal 

30.5 normal 

0 

22.* 

— 


- 

- 


44.8 4- 24% 


30 normal 

-247c 

24. 

30.5 .normal 

- 

.35 - .3% 

- .3% 


37.2 4- 3% 

37.5 4- 47p 

•W.S 4* 

4- 27c 


.30 normal 

•>?; f ctfy* 

t»*)A — ^yo 

34.4 - 47c 

- 47 , 

HIB 

39.0 4* 10% 

Not <lone 

.35.2 - 2% 

-127c 


30 normal 

Not tlono 

34 - 7% 

- 7% 

29. 

.30 normal 

.30.7 normal 

30 normal 

0 

30. 

41 4- 11% 

40.8 4- 11% 

34.7 - 5% 

-107c 

31. 

34 - 0% 

Not (lone 

.37.7 4- 5% 

4-11% 

32. 

37.5 4- 4% 

30.2 normal 

31 - 14 7o 

-107c 

33. 

.38 4- 57^ 

40 4- 97e 

.31.8 - 12% 

-17% 

34. 

.34 - 1% 

40 4- 97) 

.35.8 - 27c 

4- 57c 

3.5. 

30 normal 

35.3 - 27 , 

35.3 - 270 

- 27c 

30. 

30.9 4- 2% 

.32 - 117 , 

37.0 4-4% 

4- 2% 

37. 

41 4- 87o 

30 - 47 , 

.34 - 9% 

-177c 

.38, 

4.3.3 4- 87, 

.32.5 - 97r 

.37 normal 

- 8% 

.39. 

.3.3.8 - G% 

32 - 11% 

.32 - 117c 

— 5% 

40. 

.34.4 - 5% 

.30 9 4- 27r 

.3.3 - 9% 

- 47c 

41. 

.34 - G% 

.35.2 - 270 

.37.3 4- 57c 

4-11% 

42. 

.3.8.8 4- 9% 
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.3.3.5 - 4% 

! -1.37c 
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27 - 257) 

30.8 - 18% 
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4-107, 

44. 
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.39 4 - 8% 

40 4- 11% 

4-n7c 

4.5. 

33.2 - 97 , 

32 - 127e 

28 - 20% 

1 -117, 

40. 

.37 norninl 

.3.3 - 97 , 

.34 - 7% 

1 - 7% 

47. 

30.6 4- 27 , 

28 - 20% 

.38 4- 57o 

4- . 37 , 

48. 

.32 - 107r 

35.2 - 27 , 

32 - 11% 

1 - 1% 

♦Case 

22 inchulccl Becau-se of other studies on 

•weight and blood chcmisti-y. 



CONTROL CASES 




PREOP. 

POSTOP. 

APTER 3 jros. 

VARIATIONS 

A) 

.38 4- 07) 

.34 4- 57 , 

.34.0 - 4% 

-107c 

B) 

37 normal 

.39 4- 5% 

3.5.7 - 27c 

- 27„ 

C) 

35 - 27) 

30 normal 

38.4 4- 67o 

4* S% 


.38 4- 57) 


.38 4- 47e 

- 1% 

E) 

42 4 - 157, 

.39 4- 107 , 

30.5 - 97 , 

-247c 

PI 

35.5 - 27 , 

.30.0 normal 

.33.5 - 97c 

- 7% 

G) 

30 normal 


.30 normal 

0 


sunurAny of tatjee ii 



B.M. GAIN 

B.M. LOSS 

B.M. ENCIIANOED 

Cases 

1.3 

31 

4 

Controls 

1 

5 
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CONCLUSIONS PROjM TABLE II 

Thirty-one cases in tliis series showed a decrease from 1 to 24 per 
cent. 

Thirteen of the cases showed an increase ranging from 2 to 15 
per cent. 


Tabbk III 



VARIATION IN 
BASAL METABOLISM 

DIFFERENCE 

IN WEIGHT 


VARIATION IN 

BASAL METABOLISM 

DIFFERENCE 

IN AVEIGIIT 

1. 

+ 6% 

- 5 

lbs. 

25. 

+ 2% 

+ 81/2 lbs. 

2. 

+ 2% 

- 2 

< ( 

26. 

- 4% 

- 2 “ 

3. 

-17% 

0 

C i 

27. 

-12% 

+ 8% “ 

4. 

+ 3% 

- 1 

( ( 

28. 

- 7% 

+39% “ 

5. 

- 8% 

+ 0 

( { 

29. 

0 

- 6% " 

0. 

- 6% 

0 

t ( 

30. 

-10% 

+25%. “ 

7. 

- 8% 

+ 2 

< ( 

33. 

+11% 

+22 “ 

8. 

- 3% 

0 

< { 

32. 

-10% 

+ 7% “ 

9. 

- 8% 

+12 

i i 

.33. 

-17% 

+ 7 

10. 

- 8% 

+ 5 

<< 

34. 

+ 5% 

+ 4 ‘‘ 

13. 

+ 2% 

- 1 

t c 

35. 

- 2% 

0 

12. 

- 3% 

+15 

t { 

30. 

+ 2% 

+32 

13. 

0% 

+10 

c < 

37. 

-17% 

0 “ 

14. 

+ 4% 

- 71/2 

C ( 

38. 

- 8% 

-10 " 

15. 

0% 

+ 5 

C 1 

39. 

- 5% 

+ 8 % “ 

16. 

- 2% 

0 

(t 

40. 

- 4% 

-33 “ 

17. 

-17 

+ 5 

( ( 

41. 

+11% 

0 

IS. 

- 4% 

+ 8 

i ( 

42. 

-13% 

-13% ‘‘ 

19. 

- 2% 

-12 

( i 

43. 

+10% 

- 1 “ 

20. 

- 3% 

- 1 

■ t 

44. 

+11% 

+ 3 " 

21. 

0% 

+ % 

< ( 

45. 

-31% 

+ 0 

22. 



+34 

i < 

40. 

- 7% 

+34% 

23. 

-24% 

-10% 

( ( 

47. 

+ 3% 

+ 0 

24. 

- 3% 

-32 

( ( 

.48. 

- 3% 

+ 4 “ 


CONTUOL CASE.S 



VARIATION IN BASAL METABOLISM 

1 DIFFERENCE IN WEIGHT 

A) 

-10% 

0 

lbs. 

B) 

- 2% 

+ G 

i ( 

C) 

+ 8% 

- 3 

t( 

B) 

- 3% 

- % 

ee 

E) 

-11% 

■ -30 

( ( 

E) 

- 7% 

+ 0%. 

C( 

G) 

0 

+ 3% 

t { 


SUMJtABY OF 

cases with Basal Metabolism — j 
Rate gain showed — | 

cases with Basal Metabolism — j 
Rate loss showed — j 

eases with Basal ^Metabolism — \ 
Rato unchanged showed — 1 


' TABLE III 


Weight loss — 

0 cases 

Weight unchanged — 

3 case 

.Weight gain — 

0 cases 

Weight loss — 

8 cases 

Wciglit unchanged — 

0 cases 

Weight gain — 

30 cases 

Weight increase — 

3 cases 

Weiglit decrease — 

1 case 


CONTKOO CASES 

late gain showed — Weight decrease — 1 case. 

Weight gain — 2 cases 

Weight unchanged — 1 case 
Weight loss — 2 cases 

1 Case with Basal lirctabolism — rate unchanged showed — Weight increase — 1 case 


1 Case with Basal Metabolism- 

5 Cases with Basal ^Metabolism — 
Rato loss showed 


Sll 

1 
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111 four cases tliere was no change and in one llie readings Avere 
missing so that a variation could not be determined. 

It is -well to bear in mind tliat the postoperative rest in bed and 
the following period of restricted activity ivoiild both tend to a 
lowered basal metabolic rate. It would be v'ell not to conclude that 
the general tendency toward a reduced ba.sal metabolism rate after 
castration is due entirely to the removal of the gonads. In several 
instances where the dilTcreuce between jireoperative and postopera- 
tive readings showed a marked reduction as in Cases 3, 17, 27 and 37 
the individual readings were within normal limits and the ditference 
might permit of another interpretation. 

However, the fact remains that in the majority of cases studied 
the tendency has been for a diminution, even though 20 of the 31 
cases were within the limit of technical error. It is rather significant 
that this tcclinical error tended always below th(> normal. 

It is interesting to note that there is no definite relation between 
the Aveight gain and the basal metabolism rate. In the case with the 
greatest diminution in basal metabolism rate of -rl7 per cent no 
weight change was noted. (Table 111.) 

"We woxild not exjxect these relationshi]xs though Faber has offered 
an explanation for this discrepancy. "We feel, as mentioned before, 
that factors other than the metabolic rale must be important in con- 
trolling the weight. 

In 16 of the 48 cases, 33Va per cent, there Avas a decrease in basal 
metabolism and increase in Aveight. These range from a basal metab- 
olism rate loss of 1 per cent and a 4 pounds gain to a 16 per cent 
basal metabolism rate deei’case and a 2.3% ])ounds gain. There does 
not seem to be any arithmetical relation belAveen the decreased basal 
metabolism rate and the increase of Aveight, e.g., Case 28 AA’ith a 
basal metabolism rate loss of 7 per cent had a 25^2 pounds AA'eight 
increase, and Case 27 AA-ith a basal metaboli.sm rate loss of 12 per cent 
onlj’- had an 8 poxinds increase. In six cases in AA'hich there AA'as a 
basal metabolism rate diminution the Aveight Avas stationary. 

Lack of conformity betAveen basal metabolism and Aveight A^ariation 
is not an unusual finding in metabolic studies of any kind. The great 
majority of obesity cases have a normal metabolic rate, and it is 
only in rare instances that Aveight increase can be explained solely 
on the basis of a decreased basal metabolism. 

In Table W Ave have tabxdated the results of the blood chemistry 
studies. It Avill be seen that there are no significant variations and 
Ave are compelled to conclude that the remoAml of the OAmries results 
in no change in the blood chcmi.stry, as determined up to a period 
three months postoperative, AA’ith our present method of investigation. 

In Table V aa^ have a record of pro- and postoperative blood 
pressure readings. These readings Avere taken tAventy-four hours pre- 
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operative, some two Aveeks postoperative and all again three months 
postoperative. Here again Ave found no change of signiheant nature 
and must conclude that the operative removal of the ovaries does not 
cause any definite change in blood pressure up to a period three 
months postoperative. 


Table V 
Blood Piiessube 


CASE 

1st 

2nd 

j 3r.D 

DIFK. 

25 

120/80 


! 116/96 


26 

158/72 


i 104/76 


27 

125/90 


1 112/72 


28 

92/60 


i 128/90 


29 

116/78 

105/60 

1 122/108 


30 

110/78 

120/80 

! 110/74 


31 

118/75 


1 120/80 


32 

125/80 

122/78 

125/80 


33 

118/68 

115/60 

140/90 


34 

115/80 

138/78 

110/72 


35 

105/78 

90/60 

110/78 


3.6 1 

128/75 

95/50 i 

95/65 


37 

85/60 


130/80 


38 i 

170/110 

135/86 

155/85 


39 

120/80 


120/82 


40 

110/70 

110/75 

110/70 


41 

i 118/75 


118/70 


42 

125/78 

125/78 1 

120/70 


44 

105/65 j 

110/70 

110/78 . 


45 

100/60 1 

146/96 

120/80 


46 

105/60 1 


120/80 


47 

120/100 - 

106/40 

130/86 

48 

120/100 

1 

98/60 1 


Summing up the results of our investigations it Avould seem that 
castration in Avomen Avith preAuously functioning ovaries does not 
result in a consistent variation of the basal metabolism or the body 
weight. There seems to be no definite relationship betAveen.the A'aida- 
tions in AA^eight and basal metabolism. LikeAvise the blood chemistiy 
and pressure remain uninfluenced. 

These re.sults may be due to (a) the inaccuracy of our present 
clinical methods of examination, (b) the influence of other important 
extraneous factors, (c) the absence of any ovarian influence. 

The changes above mentioned are not of sufficient fundamental im- 
portance to AA’^arrant their being used as an argument for the con- 
sei’Amtion of the OAmries. 
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PK0BLE:\IS of OKGAN COxWSEKVATION in pelvic 

SUKGERY^ 

By William P. Gr.vves, jM.B., Boston, IMass. 

I N TIIE daily routine of pelvic .surgery the gynecologist is repeat- 
edly confronted with questions of organ conservation, the decision 
of Tvliich may have a most important bearing on the later tvelfare of 
the iiatient. The solution of these numerous ])roblems not onl.v 
involves the physical health of the patient but it must take into 
serious hccoiuit also her mental equanimity and her domestic relation- 
ships. In certain cases in ivhieli the life of the patient is at slake the 
problems are simple and depend upon an ordinary knowledge of 
pelvic patholog.v. In other cases, however, in which the health of 
the patient is less seriously iin-olved the ])roblems are more complex 
and demand for their wise solution an understanding not onlj' of 
woman in general but of the particular womanhood of the patient 
under treatment. Before taking up in detail the questions of opera- 
tive technic in organ conservation and removal, I will, Avith your 
permission, dcA'ole the first part of this paper to a discussion of 
Avomankind in her specific relationship to her genital apparatus. 
The .sub.i'ect Avill be approached from tAvo angles: first, that of the 
actual ph.ysical A'alue of the genital organs to the female organi.sm, 
and secondly, Avoman’s personal Auduation of her sexual apparatus. 

Physical Yahic of the Gcnilal Organs. — Our first inquiry, then, is: 
What is the distinctive importance of the female genital organs, sca'- 
erally and collectively, to the life and Avell-being of the individual? 
This seemingly axiomatic question Avould not by any means be uni- 
forml.A’- ansAvered either by the profe.ssion or the laity, and it there- 
fore deserves a brief discussion. 

During the period of childhood, that is to say, from infancy to 
puberty, the ovaries are the dominant factors in the genital .system, 
for they undoubtedly play an important role in somatic development, 


*Read by invitation before the Brooklyn Gynecological Society. March, 192(1. 
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the other organs being of passive significance. Every gynecologist 
has seen examples of full bodily development, even including second- 
ary sexual characters in women with absent or rudimentary por- 
tions of the miillerian system. In their developmental capacity the 
ovaries collaborate with the other organs of internal secretion. Our 
knowledge of the true secretory power of the gonads in early life, 
especially that of the ovaries, is meager and at the present time prac- 
tically at a standstill. But we do know that they are reciprocal or 
balancing agents in their relation to other more powerful glands 
like the hypophysis, and that their presence is essential to normal 
bodily evolution. Castration, therefore, before puberty is justly re- 
garded as an irremediable disaster and is never resorted to excepting 
as a life-saving measure. 

During adolescence, although the genital organs have assumed the 
function of reproduction, the ovaries continue to exert their recipro- 
cal influence for development, so that the necessity of castration at 
this period is also a serious misfortune. 

Fortunately the surgeon is rarely called upon to ablate the ovaries 
during childhood and then only in cases of neoplasms which usually 
indicate some congenital defect and which have already by their 
growth damaged the processes of development. During adolescence 
the serious conditions that may occur from gynatresia or specific in-_ 
fections can usually be met by a wise conservatism which though it 
may not restore the power of reproduction, will at least preserve the 
ovarian and uterine functions so necessary for the full maturity of 
womanhood. 

Most of the problems of conservation that confront the surgeon 
are met with in patients who have reached or passed the age of 
maturity, which Avith somcAvliat A\dde variations may be set at tAventy- 
tAAm 3^ears. For the solution of these problems, one must adopt a neAA' 
valuation of the genital organs. 

No one AAdll deny that the genital system of a AA'^oman Avas designed 
by Nature ultimately for reproduction. It must be granted, there- 
fore, that it is the surgeon’s duty to folloAV Nature’s purpose, and iu 
CA'^ery AAmy consistent AAdth the patient’s health and life, to endeavor 
to eonsei’A’^e or restore reprodueth’^e poAA’'er. To this obviously right- 
eous doctrine members of the profession do not react uniformly on 
account of a difference of opinion as to AAdiat constitutes the Avelfare 
of the patient. Thus during a gwen operation a conscientious oper- 
ator may adopt contraceptive measures which to another surgeon, 
equally conscientious, Avould be inexcusable. And therein lies the 
problem. 

But ip addition to the reproductive function of the genital system 
there is another AAdiich is less distinctiA^e and about AA'hich there is 
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decided disagreement, namely, the influence on the bodily organism 
of the internal secretion of the adult ovary. That there is such a 
secretion and that it has an influence on the organism is generally 
accepted. But the nature and origin of the secretion and the impor- 
tance of its constitutional cfTects arc matters not so well established. 
The question of ovarian influence is the keynote of many a pelvic 
problem. Long before hormones Avere ever discovered it Avas the 
popular belief that the loss of OA'aries doomed a Avoman to eunuchoid 
transformations, such as increased facial pilosity, deepening of the 
A’oice, masculine temperament and other changes the existence of 
AA'hich depended on superstitious imagination rather than on scientific 
fact. Nor has the fallacy completely pa.ssccl. BelicA'ers in this doc- 
trine fail to observe that a normal Avoman is as feminine and motherly 
after the natural menopause as .she Avas before she lost her ovarian 
secretioms, and often more so. There are still members of the profes- 
.sion AA’hose character analysis cannot stretch beyond the horizon of 
sex, Avho are as firmly coiiA’inced that the nature of Avoman is cen- 
tered in her gonads, as Avas Rene Descartes that the human soul 
resides in the pineal gland. They seem not to realize that Avoman is 
Avoman not only in her sexual apparatus but in evciy fiber of her 
being, in her .skin, her contour, her bones, her internal organs, and 
aboA^e all, in her brain cells and mental processes. 

Noav Avlien Ave come to inquire AA’hat palpable, unmistakable changes 
take place after the natural or artificial menopause A\*hich may be 
connected in a definite causal relationship Avith the loss of ovarian 
function, Ave find that there are only tAvo, namely, atrophy of tlie 
other genitals, aa-IucIi is ineA’itable, and A'asomotor disturbances, 
mostly in the form of hot flu.shcs, AA'hicIi ensue in the majority of 
cases. Each of these conditions may be so scA'ere as seriously to 
impair the patient’s health, but such an outcome is exceptional and 
usuallj" indicates, as avc shall .see later, some specific constitutional 
defect in the patient’s make-up. Aside from these Iavo unpleasant 
but comparatively unimportant sequelae, aa'o haA’^e never been able to 
observe in otherAvise normal Avomen anA*^ profound physical, spiritual, 
or sexual changes that might be consistently ascribed to the loss of 
the ovarian secretion. Nor haA’^e Ave ever been able to identify, or 
even take much stock in, “oAmrian deficiency” as a specific disease 
unassociated Avith other glandular or neurologic defects. It is our 
couAuction, therefore, after many years of study of gynecologic pa- 
tients, that the adult ovary though supreme as an organ of reproduc- 
tion, is greatly overrated as a gland of internal secretion, and that 
AAdien ovarian ablation becomes necessaiy it portends no great catas- 
trophe to the patient’s future happiness and Avell-being. 
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Woman’s Valuation of Her Bex Apparatus. — AVe shall now turn 
our attention to that phase of our subject which deals with the reac- 
tion of Avoman to her oaaui genital s^'^stem, for it is obviously impoi-- 
tant to giA^e some consideration to Avliat tlie patient herself thinks of 
the loss or retention of organs AAdiich the surgeon Avith' so little 
thought daily subjects to the knife. And here Ave are approaching 
dangerously near that mysterious realm, the psychology ' of Avoman, 
AAdiich it is said has never been satisfactorily exploited either by man 
or Avoman. A^ery likely that is true, but Aidien all has been said Ave 
cannot help feeling that the mj’^stery of Avoman has been exaggerated. 
“Varium et mutabile semper est femina,” said Virgil. But her very 
mutability can be relied upon, and calculated in advance. Mercury 
is labile, but it folloAVS certain physical laAvs of graAuty and friction, 
and its motions can be aceuratelj’’ foretold. The chief reason A\diy 
Avoman is so great a mystery to man is that he ascribes to her nature 
his OAvn instincts, motiA’^es, and mental processes, and is thereby con- 
tinually astonished that .she does not react as he does to the same 
stimuli. Man and AAmman are complementary and necessary to each 
other, but they are far from being identical in their physical and 
mental composition. AVith this truth as a basis much of the mysteri- 
ou.sness and incomprehensibilty of Avoman ’s nature disappears. It is 
not our purpose to attempt a differential exposition of female psy- 
chology, but only to allude to a fcAV sexual reactions AAdiich may be 
of use to us in deciding some of the questions of organ conservation. 

The maternal instinct is undeniably the most poAverful agent in 
Avoman’s character, but the instinct of maternity is another matter, 
and at least in modern civilization is comparathmly feeble. If, among 
those of our patients Avho are most solicitous to become fertile, Ave 
search for the true motiA'e of their desire, Ave Avill find, in the majority 
of eases, that it lies not in an overAAdielming natural instinct for 
childbearing, but is prompted rather by the instigations of an impa- 
tient partner. In other Avords Ave find that the instinct for parentliood 
is .stronger in the male than in the female, and for that reason the 
loss of procreathm poAver is less of a disaster to a Avoman tlian to a 
man. There are of course numerous exceptions to this general rule. 
AVhen the child is born the reaction in the father is one of pride and 
self-satisfaction. In the mother is aAA'akened the supreme joy of 
motherhood, Avhich far outAveighs her previous fear of conception 
and the pains of labor. 

AA^e shall noAv consider the organ consciousness, or perhaps Ave 
might better term it the localized sex sensibility of Avoman. This, be 
it said, is only a small part of her general sex consciousness, a sub- 
ject that Avould iuA'olA'e nearly the Avhole field of her p.syehology and 
one that is too broad for the .scope of this paper. 
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In the matter ol organ sensibility, normal men and women are not 
on the same footing. The female genital organs being concealed and 
normally insensible exeepting under sexual excitation are not an 
object of contemplation nnless they are diseased. The woman whose 
mind is riveted on her perineum or her uterus or her ovaries is classi- 
fied as a neurotic. Even the clitoris reflexes arc comparatively feeble. 
If they are very active the woman is said to have masculine attri- 
butes. If they are equal to the coiTe.sponding reflexes of even the 
average male, they are regarded as abnormal and as indicating at 
least a nymphomaniacal tendency. A jiatient thus afilicled is sub- 
jected to a search for some source of local irritation or of neuro- 
pathic excitability. As compared with men. normal women crave 
affection, attention, and admiration, sexual intercourse being rather 
a means than an end. Hence, if is that during active sexual life, to 
the majority of women an amputation of the breasts or the partial 
closure of the vaginal orifice is a greater calamity than the removal 
of the uterus and its appendages. 

'Woman’s valuation of the men.strual function is a subject on which 
surgeons disagree in solving some of the jiroblcms of conservation. 
There is no doubt that a woman who menstruates normally looks with 
sati.sfaetion on the function, troublesome as it is, as an indication of 
health and complete womanhood, but it is impossible to believe that 
any woman regards the catamenial enrse in itself as an3'thing but 
an unavoidable nuisance. Deficient menstruation, especiall}’ Avhen 
attended with pain, is a constant reminder of incompleteness, a .sug- 
gester of inferiorit.v, a fertile producer of neuroses. Absence of 
menses, on the other hand, is often a relief, and is a condition to 
whicli most women soon become content edl.v adapted. And .vet opera- 
tions are advocated in the treatment of pelvic diseases, which bj’^ pre- 
serving scantj’’ portions of the endometrium and ovaries, maintain a 
meager semblance of menstruation. Tliesc mutilated pelvic relics, 
with their incomplete function, seem to us to be onl.v grim reminders 
of misfortune, and an incessant and prolonged irritant to the pa- 
tient’s nervous organization. 

In our studj" of woman as an individual we have reached the fol- 
lowing conclusions as a practical aid in deciding certain of the prob- 
lems of organ conservation. 

1. Before tlic ago of matin it.y every elToit sliould lie made to preserve tlio full 
function of the pelvic organs because of tlicir influence on general development. 

2. After the ago of maturit.y, prc.scrvation of reproductive ability is the iirimo 
consideration. If this is not possible every effort should bo made to maintain the 
full menstrual function. After the .age of thirtj'-fivo, these roriuiromcnts become pro- 
gressively less stringent. 
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3. If, for the welfare of the patient, reproductive ability and full menstrual ca- 
pacity must both be sacrificed, complete ablation is preferable to resections and 
transplantations that result in the scanty semblance of menstruation. 

4. The surgeon should be cognizant of the patient’s personal and domestic reac- 
tions to the question of conserving her organs, and should in all cases be armed with 
the permission to do during the operation what in Ids judgment is best for the pa- 
tient ’s future welfare. 

5. If after full maturity, ablation is necessary, the patient is not unscxed in the 
popular sense, since sex is a universal and not simply a local physical attribute; nor 
are the other organs of internal secretion, excepting in rmusual instances, pema- 
nently disturbed. 

Witli tliis somewhat discursive introduction, we shall now take up 
the main topic of our paper, namely, the technical problems of organ 
conservation. In these problems are involved questions of reproduc- 
tion, pelvic mechanics, pathology, and endocrinology. Some of the 
factors are simple, others combined, still others antagonistic. We 
shall consider them with special reference to the organ concerned and 
shall begin with the uterus. 

Conservation of the Uterus. Fibroids . — The most important phase 
of uterine conservation is met with in the childbearing period, and 
the chief point at issue is that of reproduction. Fibroids are the ene- 
mies of reproductive power. They are often the cause of sterility. 
Associated with pregnancy they constitute a dangerous complication. 
If allowed to grow they may necessitate the removal of the uterus 
and thus prevent forever the possibilitj’’ of conception. If one is 
willing to sacrifice fertility, the treatment of uncomplicated uterine 
fibroids has become one of the easiest tasks of the pelvic surgeon. 
The operation of supravaginal hysterectomy is so well standardized 
that it can be done rapidly, bloodlessly, and safely. The mortality 
risk is low, and the future -well-being of the patient may be almost 
guaranteed. Furthermore, the moderate risk of the operation can in 
many cases be avoided by a single sterilizing dose of radium, com- 
bined if necessary, with x-ray, with the promise of a high percentage 
of satisfactory results. These safe resources for combating the dan- 
gers of fibroid tumors represent a great advance in pelvic surgery, 
and are plainlj’- an inestimable boon. But have they not led many of 
us to take the easy path and to neglect our duty in respect to con- 
serving the reproductive power of our patients? Has not the more 
difficult and dangerous operation of myomectomy been too frequently 
supplanted by the simpler but more radical procedures of hysterec- 
tomy and irradiation? In our opinion the operation of myomectomy 
has not been sufficiently developed. The uncomfortable convalescence 
and danger of rupture in later pregnancies, well-known di’awbacks 
to the operation, have been taken too much for granted. Regarded 
as necessary sequels, too little attempt has been made to avoid them. 
In this wax^ the operation has attained an undeserved ill repute. 
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In this discussion of the operation of inyoinecloiny wc do not refer 
to tlie siin])le enucleation of small fibroids udiicli every surgeon does 
as a routine, but rather to the treatment of those larger tumors, the 
removal of which, either on account of their size or location, appears 
more or less formidable. The disagreeable results of this operation 
are sufficiently familiar. The convalc-scenee is a]U to be stormy, with 
much abdominal ]niin and intestinal distention, often a rajiid and 
alarming pulse, .slow recovery, and later .symptoms of postoperative 
adhesions. Too frerjucntly we hear of a ruptured uterus during a 
later pregnancy, the re.sult of a thin, incompetent scar. 

Prom our study of myomectomy cases avc arc convinced that the 
evil results of the operation are chiefly dne to imjierfect technic. 
The operation of myomectomy is an art in itself, and requires the 
best skill of the plastic surgeon. It is not a mutilation, but a recon- 
struction. As in all plastic surgery the watchword should be “liemos- 
tasis and approximation.” Had form in myomectoiny is represented 
by rough scooping out of the myoma with the hand, oi’ blunt instru- 
ment; incomplete ligature of the blood vessels; tying the final sutures 
too tightly in order to control bleeding; and leaving a ragged, un- 
sightly wound. Clumsy work of this kind results in hematomas in 
the uterine wall with destruction of the ninsele fibers, oozing of 
blood into the pcritoiieal cavity with consequent jicritoneal irritation 
and bowel stasis, thin scans, and postoperative adhesions. In order 
to avoid these nntoward mishaps we recommend the following 
technic: 

First of all must bo borne in miiul one of tlie bn.^ic Inw.s of .'iur;;ory, (hat muscle 
ti.^sue should not be comprc.sod too tightly by sutures since the mu.scle fibers are 
thereby destroyed, and the wound eventuates in a thin, incompetent scar. ITence the 
incision for the removal of a good sized fibroid sliould be made so tliat the wound 
edges may finally bo approximated with a minimum amount of ton.eion. For this 
purpose it is convenient to make flaps in the manner of an amputation of the leg. 
After the tumor has been exposed and the plane of cleavage found, it is a tonijita- 
tion to rip out the mass with a few vigorou.s flourishes. This is a grave mistake, for 
after such handling it is impossible to i.«olate and clamp tiic individual bleeding 
points and it then becomes nece.ssary in order to control hemorrhage to place inns'; 
sutures, which on being tightly tied compi-ess and destroy great nnnibors of muscle 
fibers. The tumor mass should be removed slowly and carefully, every bleeding ves- 
.sel being clamped as it appears. Tension on the tumor brings the bleeding wall of 
the uterus into view and facilitates the hemo.stasis. The best metlind for tying (he 
vessels is to .sow in figurc-of-eight ligatures nhout the clamjis, otherwise there is 
danger of slipping and secondary hemorrhage when the uterine wall contracts. Xo 
attempt should bo made to close the wound until every bleeding vessel is conscien- 
tiously tied and the whole field completely dry. Tu closing the iitcriiic wound, several 
layers of sutures are applied in order to divide the tension and to make the approxi- 
mation as broad as possible. For closing the peritoneum we recommond tlie use of 
the subcutaneous stitch employed by E, B. Piper in his cesarean section operation, 
as it best insures against the leaking of blood into the peritoneal cavity. For the 
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shorter wounds either the single or double figure-of-eight suture may be used as it 
secures good approximation with a minimum knot exposure. Every effort should be 
made, especially when multiple enucleation is required, to preserve as far as possible 
the natural contour of the uterus. 

Since the operation of myomectomy is designed to preserve repro- 
ductive power, the endometrium should be religiously guarded. If 
considerable portions of the mucous membrane must be sacrificed in 
the effort to enucleate the tumors, the operation loses its point and 
hysterectomy should be performed. 

The possibilities of reconstructing a uterus after myomectomy may 
be learned by practice-dissection of a specimen freshly removed by 
hysterectomy. 

The Uterus and Adnexal Disease . — Another question relating to the 
conservation of the uterus, a mechanical one, is met with in cases 
where removal of the adnexa is necessary, as for example in the 
treatment of bilateral ovarian ej’-sts. The uterus lying free in the 
pelvis, deprived of its adnexa, is a superfluous organ, and usually 
produces general pelvic discomfort. Less trouble is encountered if it 
is suspended to the abdominal wall, but in general it may be accepted 
as a surgical principle that if the ovaries must be sacrificed the uterus 
should at the same time be extirpated. 

Procidentia . — There are numerous procedures in the treatment of 
prolapse and procidentia which entail either a removal of the uterus 
or putting it out of commission as an organ of reproduction. The 
questions .here involved are both mechanical and functional. From 
the standpoint of mechanics our experience leads us to believe that 
the most effective means of permanently curing prolapse is by the 
suspension method. The suspension principle can best be carried out 
by employing the uterus and its round ligaments as a medium of 
attachment. It is our custom, therefore, to conserve the uteidne body 
even in the most extensive cases of procidentia. Prom the stand- 
point of preserving fertility and the menstrual function, we find the 
suspension principle the most satisfactory, as it provides both for 
the relief of the prolapse and for future childbearing. 

Conservation of the Cervical Shmp . — The next topic for discussion 
is the question of removing the undiseased cervix during a routine 
hysterectomy as a prophylactic measure against a possible future 
cancer. As Dr. Polak is the most eminent champion of complete 
versus supracervical hysterectomy, I will briefly review his conclu- 
sions, with which no doubt you are all familiar. 

Dr. Polak in the two papers which he has written on the subject, 
“Incidence of Cancer in the Cervix Occurring in the Retained Stump 
After Supracervical Amputation for Fibroids,” and “Total Hyster- 
ectomy in Fibroid Tumors of the Uterus,” confines his observations 
to operations for uterine fibroids. He calls attention to the compara- 
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live frequency of the coexistence of myomas and cervical cancer, 
shown bj’- Schottlander, Spencer and Noble in a series of 900 total 
hysterectomies to be 2 per cent. On account of this menace of malig- 
nant development in the I’elained cervical stump, he advocates total 
hysterectomy as the operation of choice in all cases of fibroids Avhere 
the removal of the uterus is necessary. As to the advantages claimed 
for the supracervical method, namelj', case and rapidity of execution, 
better anatomic results, and a lower percentage of morbidity and 
mortality, Dr. Polak points out that they have been considerably 
exaggerated and do not compensate for the danger of a later cancer. 
In his own series of eases he finds tliat his mortality percentage is 
only 0.5 per cent greater after total than after subtotal hysterectomy. 

Dr. Polak ’s articles on the subject like all his published observa- 
tions carry conviction, based as they are on incontestable facts and 
extensive experience. Tlic controver.sy, if there be one, is founded 
not on principle but on expedienej', as I .shall attempt to show. 

In ray own work I have been a warm advocate of the supracervical 
technic chiefly on account of its ease and rapidity of performance, 
and because it does not expose the abdominal cavity to possible con- 
tamination from the vagina and cervix. In carrying out this policy, 
however, I have had conscientious regard for the cervix. When a 
lacerated, inflamed, or eroded cervix is present, we have considered 
a cervical repair combined with a subtotal hysterectomy as better 
safeguarding the interests of the patient than complete extirpation. 
In cases of doubt, frozen sections are made from the cervical tissue 
and examined before the abdominal operation is undertaken. 

In order to determine whether or not our method is justified by 
the results, I have reviewed m}’- personal hysterectomy cases up to 
February 1, 1926, taken both from the Free Hospital and private 
records. That the review may be more comprehensive I have in- 
cluded not onty fibroids but all .sorts and conditions of pelvic disease 
for which the operation of hysterectomy has been deemed necessary. 
Coning out the endocervical canal is counted as a supracei’vical h 3 ’-s- 
terectom}^ an operation which we emploj’^ for severe endocervicitis, 
or in certain eases of bodj^ cancer in elderlj^ or obese patients, and 
where rapidity is desirable on account of some serious constitutional 
disease. 

.SUrr.AVAGINATi IIYSTEUnCTOMIES (PERSONAE CASES) 

For Fibroids 75.1 

Deatiis G Mortality per cent 0.7f) 

Causc.s of dc.atli: Cerebral hem 1 

Pulm. embolism 2 

Peritonitis I 

Acute nephritis 1 

Shock •[ 

G 
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For All Conditions Including Fibroids 

Deaths 1 22 Moitality per cent 

Causes of death: Shock . 

Septicemia 

Peritonitis 

Typhoid 

Pneumonia 

Acute nephritis 

Embolism (pul.) 

Cerebral hem. 

Intestinal obstruction 

Myocarditis 

Secondary hem. 

Ligated ureters 

Slow exhaustion ■- 


i:!99 

1.57 

n 

D 

1 

0 

1 

0 

1 
4 
1 
1 
1 
1 
1 


•> 

O 
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Cancer of Cervical Stump (Personal Cases) (Known) 


Late occurrence 4 

Kot diagnosed at operation 1 


Cases Seen from Other Clinics 

Late occurrence! 

Not diagnosed at operation, 
Doubtful 


Total Cases Seen 

Late oceurrenco 

Not diagnosed at operation 
Doubtful 


5 


0 

12 

1 

19 

10 

1.1 

1 
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FATALITY IX CAXCElt OP THE CEIJVIOAL .STUMP 

Late Occurrence 

Dead ^ 

No answer 2 

Living with recurrence - 

Living without recurrence - 1 

10 

A'ot Diagnosed at Operation* 

Dead 

No answer 

Living with recurrence 

Living without recurrence 2 

14 

’One of these patients was operated upon at the Free Hospital by another member 
of the staff. 

•The “(loubtfur' c-ase is included In thts list. 
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III collecting the above statistics it has been interesting to note a inaikeil diminu- 
tion in tlic miinbcr of liystci'cctoniies iicrformccl during tlio last five or six yeais. 
This has been duo,, first, to an increase in the number of niyomectoniies in cases foi- 
mcrly treated by hysterectomy; secondly, to the substitution of radium in the tieat- 
mont of uterine insutliciency and the smaller fibioids; and thirdly, to the practice of 
conserving the uterus in all cases of procidentia. 

In the mortality statistics of supravaginal hysteicctomy both for fibroids and all 
conditions, ivo call attention to the comparatively small number of deaths frohi peri- 
tonitis and shock. It is from these two factors that wo claim vindication for our 
policy in employing the subtotal operation, for we feel that the figures would have 
lieen much larger had we attempted a complete hysterectomy in all cases. 

It is to bo noted that of the total number of cases of cancer of tlic cervical stump 
seen, the majority probabl}' had the disease at the time of the original operation. 
These undiagnosed cases can hardly be used as an aigument against subtotal hystei- 
cctomy provided due c.are is exercised in investig.ating the cervix. 

The list of deaths from cancer appearing in the cervical stump demonstrates the 
fatality in this class of case.s, and constitutes a legitimate argument in favor of 
total hj’stcrcctomy. 

IVlien cancer occurs in the cervical stump we recommend opeiation in preference 
to radium, though we rccogni7e that the majority of cases when seen arc beyond the 
reach of surgery. 

From tlie.se figtire.s ive may derive certain impre.ssions, which 
though not in the nature of absolutely proved conclusions, arc never- 
theless of some value as guides to surgical conduct. 

1. The mortality percentage in supravaginal hysterectomies for 
fibroids is low. If total hystereclom.v liad been carried out as a 
routine, we are confident that in our hands, at least, tlie number of 
deaths would have considerably exceeded the incidence of cancer in 
the cervical stump. 

2. The mortality pei'ccntage in .supracervical hysterectomies for 
all causes, though much higher than that for fibroids, is, nevertheless, 
satisfactorily low, considering the desperateness of many of the cases. 
In the more difficult cases we feel that a total liysterectomy would 
often have subjected the patient to a risk greater than that of a later 
cancer in the stump. 

3. If total hysterectomy is to be employed as a routine for fibroids, 
consi.stency demands that it be u.scd in all cases ref|uiring hysterec- 
tomy, especially in pelvic inflammatory disease. 

4. A jiatient who dies from an operation is irrevocably dead. One 
who .survives the operation hut develops a later cancer of the stump 
has a definite though small chance of being cured of the cancer. 

Dr. Polak’s work sounds a note of warning to those of us who are 
not ready to give up the subtotal operation. When the cervix is in 
doubt total hysterectomy is the operation of choice. Subtotal liy.s- 
tereetomy should never be nndei-taken unless the cervix lias been 
subjected to careful examination and nece.ssai'y treatment. 
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Conservation of Ovaries During Hysterectomy . — The next problem, 
conservation of the ovaries during hysterectomy, is one that I present 
with an apology. The subject is so hackneyed that a full discussion 
of it would be but a tiresome repetition of time-worn arguments. I 
shall, therefore, be brief in my comments. 

What are the facts in the case? On the one hand competent sur- 
geons, conscientious observers, religiously conserve ovarian tissue 
when possible during hysterectomy in the belief that the ovaries by 
themselves continue to exert a beneficial influence on the patient’s 
organism. Statistics show that their results are good. On the other 
hand surgeons of equal experience, and equally conscientious in their 
observations, religiously ablate the ovaries during the same operation 
in the belief that ovarian relics may be injurious. Their statistics 
also show good results. There is but one conclusion that can be 
drawn from this situation, and that is, that in treating the average 
woman it makes very little difference whether in the course of a 
hysterectomy, the ovaries be retained or ablated, the ultimate results 
from both methods being excellent in a high percentage of cases. In 
our own work we remove the ovaries chiefly because if retained they 
may give later trouble, either from cystic degeneration, adhesions, or 
even malignant change. 

Another inevitable conclusion is that normally the ovaries of an 
adult woman are of no great importance as organs of internal secre- 
tion. But it would be a mistake to say that they have no such influ- 
ence, since an occasional hysterectomized patient is encountered who 
exhibits prolonged vasomotor and neurotic symptoms that appear to 
date from her operation. Patients of this kind are seen in both the 
retention and ablation groups, and it is over them that the dispute in 
the matter has chiefly been waged. No one has definitely proved 
that they are more common in one group than in the other. It is 
therefore a not unreasonable inference that these untoward results 
are to be ascribed not to the form of operation but to a particularly 
unstable type of female organization that is thrown out of gear by 
the menopause. 

In this connection we must mention the effect of radium on men- 
struating women. In our experience we can recognize no difference 
between the after-results of a sterilizing dose of radium and those of 
a hysterectomj^ with ablation of the ovaries. We have been interested 
to note that the statistics compiled by Dr. Corscaden of the Presby- 
terian Hospital showing the results of radium treatment are almost 
identical with our own figures from hysterectomy in relation to 
flushes, nervous symptoms, libido sexualis, etc. 

Conservation of the Adnexa . — ^Problems of adnexal conservation are 
based on two main principles: fir.st, that of restoring fertility, and sec- 
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oiidly, that of preserving tlic inensliTial function. Operations of this 
kind are exceedingly interesting to the reconstructive surgeon and 
test his plastic skill. We shall discu.s.s the subject first from the 
standpoint of relieving or preventing sterility. Of foremost impor- 
tance is the treatment of the ovaries. The single layer of germinal 
epithelium that covers the ovaries is extremelj^ delicate and easily 
desquamated. The surface, therefore, is especially susceptible to 
traumatisms and infections with resulting adhesions. In long- 
standing pelvic inflammatoiy cases the ovarian adhesions become veiy 
tenacious, and as the ovarian tissue is friable it is often difficult to 
extricate the organ from its bed without severelj'’ lacerating it or 
leaving valuable iiortions of it adhering to the pelvic wall. This does 
no particular harm if one’s final object is a hj'stcrectomy, but if the 
aim of the operation is conservative, there must be as little sacrifice 
of ovarian tissue as possible. It is, in m}* opinion, a great fallacy to 
believe as we were once taught that one ovai\v is as good as two, or 
that half an ovaiy is as good as one, or that a small bit of ovarian 
tissue is all that a woman requires. It is important both for re- 
productive and menstrual purposes that as much ovarian tissue should 
be saved as possible, and in order to accomplish this it is necessary 
to cany out the dissection with painstaking care. If the blood 
supply of the ovaiy is properly guarded, laceration, even though 
extensive, does no great harm since the organ can be surprisingly' 
well restored to its original form by the exercise of ordinary plastic 
ingenuity. In many' cases an ovaiy that has been implicated in an 
infection, especially' if it be that of the puerperal or appendical type 
is not especially' adherent but is invested with a fibrinous envelope 
that may' completely' prevent the extrusion of an ovum. Ovaries of 
this kind may occur in association with tubes that are pervious to 
insufflation. The careful removal of the fibrinous investment is some- 
times the determining factor in restoring fertility'. 

In the treatment of retention cy'sts which are of such size as to 
require removal on account of the danger of torsion or necrosis, it 
is often possible by' careful dissection to preserve a large percentage 
of the ovarian tissue even though it be well spread out over the sur- 
face of the tumor. These flattened ovaries retain their function, and 
may be rolled and stitched into a very respectable resemblance to 
their natural contour. The same principle of conservation may' be 
applied to some of the smaller dermoids, and as we shall see to the 
chocolate cysts. 

Conservation of the tubes is a subject technically too extensive 
for the scope of this paper, and we shall allude only to some of the 
basic principles involved. In undertaking a plastic operation on a 
tube, the question of patency throughout its entire length is of 
course of first importance and on account of the valve-like action of 
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the luineii at the isthmus, is betiei- cletcrminecl by insufflation from 
below than from above. Tlie prospect of .success is greatlj^ influenced 
bj^ the nature of the pathology, and this may, in perhaps the majority 
of eases, be ascertained by the patient's history and the appearance 
of the pelvic organs. If the obstructing adhesions are the result of 
appendicitis or puerperal sepsis, the prognosis is more hopeful, since 
the infective jirocess is perisalpingeal, and there are excellent chances 
that, protected by the clo.sure of the fimbriae, the endosalpinx is un- 
damaged. Gonorrhea on the other hand, attacks first the tubal mucosa 
and is especially apt to close the opening at the isthmus in which case, 
naturallj’-, plastic operations on the tube are usually futile. In the 
presence of tuberculosis, tubal conservation is not to be tliought of. 

One of the unrealized ideals of jielvic surgery is the consistently 
successful transplantation of ovarian tissue in the horns of the uterus 
when salpingectomy is necessary. The few authentic cures of sterility 
by this means, encourage us to hope that the operation both of auto- 
and heterotransplantation may sometime be iierfccted. Such an event 
would mark the dawn of a new epoch in practical gynecology. 

The results of conservative surgery in pelvic inflammatory disease, 
it will be agreed, are not always bidlliant, but it is certain that the 
operation is somewhat in the nature of a game of skill, and that 
delicate dissection and precise peritonization of raw surfaces add 
greatly to success both in the matter of symptomatology and of re- 
storing the possibility of conception. 

Conservation for the sake of maintaining menstrual function, con- 
ception being impossible, should ahvays be practiced when possible 
in treating young women, the nece.ssity diminishing as the patient ap- 
proaches the climacteric. To this there can be no dissent. But the 
limit to Avhich conservatism should be carried is a matter of disagree- 
ment. My personal opinion on this subject has already been intimated 
in the introduction to this paper. I need only repeat that I believe 
that preservation of the menstrual function is desirable only if it be 
complete. For this purpose at least the major part of one ovary and 
the major part of the endometrium .should be present. I can see no 
advantage in those operations, interesting as they are from a physio- 
logic vieivjmint, which seek to maintain the appearance of menstrua- 
tion by a distant tran.splantation of OA'arian tissue. It has been our 
observation that patients in whom scanty portions of ovulating and 
menstruating tissue have been left, are apt to undergo nervous symp- 
toms which though delayed for a time, appear sooner or later and 
are often prolonged for many yeax's. It has therefore been our maxim 
that the dysfxinction resulting fi'om incomplete menstiniation gives 
more ultimate trouble thaix do the immediate routine menopause 
symptoms that follow complete ablation. 
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Endomcfriosis . — Tlic last subject Avhicli avc .shall eon.sider is the qiic.s- 
tiou of conservation in the treatment of 2 ielvic endometriosis. It re- 
quires discussion first from the standpoint of ovarian implants (elioco- 
late cysts), and secondly from that of the more distant implants, tlic 
formerly so-called ectopic adenomyomas. Wlien Dr. Sampson pub- 
lished his first paper on the chocolate e 3 'sls of the ovar.v and recom- 
mended radical removal of tlic pelvic organs, we were somewhat 
disturbed because in the past though ignorant of tlic nature of the 
growths, we had treated them conservatively whenever it was feasible. 
A review of our cases, however, showed generalh' good results, and 
we tlierefore continued our })ractice. Dr. Sampson lias since ehanged 
his views in favor of conservatism. Unless the destructive iiroeess has 
been too extensive, chocolate cysts can often be removed with the re- 
tention of conqietent jiortions of the ovaiw. Since the tubes are 
u.suallj* not serioush- damaged .such conservatism is particularly de- 
sirable. Several of our patients who previous to tlie operation wore 
stei’ile have afterwards conceived and borne healtli.v children. We 
have not observed ain' definite tendenc.v to recurrence after conser- 
vative surgeiw. 

Tlie treatment of extragenital endometrial implants (ectopic adeno- 
myomas) is quite a difi'erent matter from that of the chocolate cysts 
of the ovaiw. Some of these tumors appear to be limited in their 
growth and are sufficientl.v innocent. Others, notably* those of the 
posterior culdesac and rectovaginal septum, assume a character that 
is clinieall.v malignant. Since their nature of growth is infiltrating, 
surgical removal does not prCA'cnt a recurrence. On the theory that 
the activity of an endometrioma, like that of its progenitor, the endo- 
metrium, is dependent on the ovai’.v, we have .successfulty treated 
a number of cases bj' hysterectomy and complete ablation of the 
ovaries. Our conclusions and illustrative cases have been publi.shed in 
the Transactions of the American G.vnecological Societ.v of 1925. 

For their assistance in compiling' tlie statistics contained in tliis paper T wisli to 
tiiank Dr. Georsc Van S. .Smltli, Mi.ss H. J. Fwin, Miss Dais.v MacCormicIc, Miss 
Alberta Lundagen, and Jliss DoroUiy Dunn. 
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A CONTRIBUTION OF THE BIOMBOHANISM AND THE 
PATHOLOGY OF ECTOPIC PREGNANCY, WITH 
A CONSIDERATION OP SOME OP ITS 
CLINICAL PHBNOMENA='' 

Based on a Study op One Hundred and Thirty-One Cases 

By M. R. Robinson, M.D., P.A.C.S., New York 

(From the Gynecological Services at the Beth Israel, Sydenham, and Beth Moses 

Hospitals) 

(Continued from July) 

II. THE BIOMECHANISIM AND THE PATHOLOGY OP EXTRAUTERINE PREGNANCY 

Tlie array of data furiiislied by the study of the above cases war- 
rants a consideration of the following problems: 

1. How closelj'^ does the biomeehanism of ectopic gestation simulate 
intrauterine pregnancy ? 

2. Do purely mechanical or mechanopathologic causes of an obstruc- 
tive nature really play so important a role in the etiology of extrauter- 
ine pregnancy as is ascribed to them; and if not what may the other 
factors be? 

3. Is the clinical terminology, “tubal abortion” correct? 

4. What is the pathologic physiology of uterine bleeding in ectopic 
pregnancy ? 

1. Sow closely does the hioniechanisni of ectoinc gestation simulate 
that of intrauterine pregnancy? As soon as the intrauterine ovum is 
ripe for placentation it burrows its way subepithelially, enters the 
compact and richly vascularized portion of the endometrium, and 
establishes its lacunar circulation. It accomplishes the latter through 
the arrosion of the capillaries by the chorionic villi, thus bringing the 
maternal blood into immediate contact with the fetal ectoderm. The 
bleeding attending this process is so slight that no hann accrues to 
the placental circulation. Under normal conditions the chorionic 
villi rarely if ever encroach upon the uterine musculature, and its 
blood vessels* are consequently spared the arroding effects of the 
trophoblast. As the embryo grows it lifts the overlying mucosa more 
and more towards the uterine cavity, which stands out in marked 
contrast to the rest of the uterine lining. The raised portion is 
termed the decidua reflexa, while that lining the uterine cavity, the 
decidua vera. With the still further growth of the fetus these two 
endometrial layers meet and fuse, and in the latter months of preg- 
nancy they form one continuous structure. 

If for some reason or other the impi-cgnatcd ovule tarries too long 
within the oviduct, its potentialities for jdacentation mature, and the 

•Road beforo tbo BrooWyn GynecoloBlcal Society, and the Section of Ob-stetrics and 
GynccoloKA' of tbo Now York Academy of Medicine. 
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tubal nidation results. And just as iiic intrauterine egg does not 
stay upon tlic surXacc o£ the endometrium but buries itself ivitliin it, 
so does the tubal einbyro leave the surface of the endosalpingium and 
find its way into the deeper structures of tlie tube Avail. This bio- 
mechanistic principle of ovular nidation Avas first conceived in its 
true light by Fiith, in 1898. Aschoff, Kiihne, Werth, and many sub- 
sequent investigators verified these findings, hly OAvn inquiries har- 
monize Avith the above teacliings, and not only do these principles 
apply to tubal pregnancies, but also to primary ovarian and to 
primary abdominal gestations. It is Avorth Avhile to reiterate the 
pertinent facts concerning the mode of ovarian and abdominal nida- 
tion in this series. In the former instance, tlie ovum did not remain 
AAdthin the confines of the follicle, but penetrated beyond the granulosa 
boundary into the ovarian stroma and left the corpus luteum behind, as 
demonstrated in Fig. 3G. This fact is not in Icceping Avith the time lion- 
ored teaching of Van Tusseubrock announced in 1893, that a true 
ovarian pregnane}' must shOAv tlie yelloAV body as a comiionent part 
of the capsularis, but it is in full agreement Avitli our recent knoAvl- 
edge of OA'ular implantation. In the abdominal pregnancy the ovum 
burroAved its Avay under the peritoneum, and began to form its nest 
in the Avails of the adjacent viscera. ^Ye may, therefore, conclude 
that in a truly anatomic sense evei*y OA'ular nidation is either sub- 
endometrial, subendosalpingial, subfollicular, or subperitoneal, ac- 
cording to the site it chose, or was forced to adopt as the point of 
anchorage. 

If the process of nidation is alike in all types of pregnancy, Avhy do 
the extrautei'ine forms pass from a physiologic beginning to a patho- 
logic ending, at or about the sixth Aveek of their antenatal life? 
Because the ectopic nest is inadequate quantitatively and qualitatively 
to harbor the groAving ovum. This fact is Avell illustrated in the 
cases of tubal pregnancy. Since the endosalpingium does not suffice 
for the ovular implantation, the latter encroaches upon the muscu- 
laris. This only delays but docs not obviate the ultimate rupture of 
the capsularis, AA'hich leads in most cases to the death of the embryo, 
and at times also to that of the host. This fact made Werth state, 
“Every tubal pregnancy must be considered as a malignant groAvth.” 
The accumulated clinical experience since Werth ’s time necessitates 
tlie amplification of the original dictum, AAdiich ought to read, “Every 
ectopic pregnancy is potentially a pathologic condition, and should 
be operated upon as soon as diagnosed.” The factors precipitating 
the tragic end of extrauteriue gestations may be summed up as fol- 
loAvs: (a) The excessive intracapsular bleeding, due to the arrosion 
of the blood vessels in tlie museularis of the tube Avail, Avhieli are 
much larger than the capillaries of the compacta; (b) the groAving 
ovum, AAdiich stretches the poorly yielding envelop, and (c) the pro- 
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gressive weakening of the capsularis caused by the lytic action of the 
troiihoblast. Some few cases of extrauterine pregnancy maj^ go to 
term, bnt they are usually associated with distressing abdominal 
pains throughout tlie period of gestation, and the newborn show 
almost invariably some developmental defects. 

The formation of a reflexa in tnhal joregnancy was either questioned 
or denied by Aschoff, Filth, Kiibne, Kreisch, and others. My observa- 
tions prove its formation beyond any doubt. The physiology of preg- 
nancj^ teaches that a reflexa is an essential and vital part of its 
biomechanism; it keeps the lacunar circulation within definite bounda- 
ries, and thus secures a proper exchange between the maternal and 
the fetal blood streams. IIoav then have these careful observers come 
to take a negative stand? The oifly cases in whicli an anatomically 
true reflexa is lacking are those in which the nidation remains strictly 
intramural, and the pregnancy develops in an outward direction. 
(Figs. 2 and 3.) But even in these cases the destined function of the 
reflexa is not abandoned ; it i.s taken up by the capsulai’is, formed out 
of the muscle and connective tissue elements of the tube wall. If the 
opponents of the reflexa theoiy would have limited their contention 
to this type of cases, on purelj^ morphologic grounds, their claim might 
be granted, but we must not admit its ab.sence in general. A reflexal 
formation may also be mi.ssed in specimens examined after its fusion 
with the tubal mucosa, as is illustrated in Fig. 10, whicli is similar 
to the biomechanism found in the latter months of intrauterine 
pregnancjL But neither of these findings justifies the denial of a 
reflexa formation in ectopic pregnancy. We may sum up our views 
on the question of a reflexa formation in tubal pregnancy as follows : 
All pregnancies must have a reflexa to act as a limiting membrane 
for the lacunar spaces in order to maintain the placental circulation; 
but when the anatomic conditions are such as to prevent its classical 
formation, the capsularis acts as a substitute. As to the reason why 
some tubal pregnancies develop centripetally and others eentrifugally, 
the theoiy of columnar and intercolumnar implantation of the ovum 
may serve as a working hypothesis. The thickness or thinness of the 
endosalpingium may perhaps also exert an influence upon the direc- 
tion of ovular groudh, the findings in Case 4 suggest these po.ssibilities. 

The dccidnal reaction in ectopic gestation forms another debatable 
and acrimoniously fought academic subject. Bland-Sutton and 
Griffiths deny its presence. Aschoff admits its formation but says, 
“if a decidua vera does form in the tube, it appears late — about the 
second month of pregnanc.y; that the maternal decidua serotina is 
either ivanting in the preponderance of cases, or is only slightly 
developed, and that its description by many observers is erroneou.s, 
for they mistook the trophoblast for the connective tissue hyper- 
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plasia.” Frankl and Schiller contend tliat the, decidnal fonnation 
is an liyperplasiic response to an inflainnialory stiinnlus. Robert 
IMeyer states that “no extranlerinc decidna forms -witliont an associ- 
ated or a preceding inflammation.” lIlcsco->Strogano\va on tlic otlier 
hand proclaims -vvith ecjnal conviction that “no decidna forms with- 
out a pregnancy.” Leo Loch produced decidnomata experimentally 
by introducing foreign substances into the uterine cavity, or by trau- 
matizing the endometrium, and the following arc some of his re- 
corded observations: “Between the second and the ninth day after 
rut the experiments were not successful, and between the thirteenth 
and the sixteenth day tliey failed completely. If the ovaries were 
extirpated or the corpus luteum was cauterized, no decidua developed; 
and if rut was followed by impregnation, tlie decidual reaction was 
most pronounced. In the experimental decidnomata unassociated 
with pregnancy the endometrial glands did not i>articipate in the 
hyperplastic phenomenon,” 'rrankau-Reiner tested tlie decidual tis- 
sue of intra- and extrauteriuc jmcgnancies for glycogen, fat, oxydates. 
and peroxydates, and found great similarities in tlieir biochemistry. 
I found decidual reactions in ecto])ic gestation Avith marked fre- 
quency, in varied amounts and in varied locations. Its paucity or 
total absence in some cases I ascribe, not to a failure on tlie part of 
the connective tissue elements to respond to the hormones of preg- 
nancy, but rather to its destruction by the hemorrhages associated 
Avith the premature teimiination of ectopic gestation. I\Iy studies also 
fail to lend support, to the upholders of inflammation as the prime 
factor in calling forth a decidual reaction in the connective tissue 
during pregnancy. As an illustration I can cite tAVo cases of this 
series, in both of Avhich CA’idences of a chronic salpingitis are pres- 
ent, yet the decidual reaction is A'cry slight; on the other hand, the 
graA'id tubes Avith a normal mucosa present a very pronounced decid- 
ual reaction. I haA*e also searched for Ilofbaner cells in the chron- 
ically inflamed tubes and liaA'c failed to find them, but T did find some 
clasmatocytes in the gravid tubes, AA'hich otherAvise appeared to be 
normal. In consideration of these facts it is but logical and scien- 
tifically proper to look upon the extrauterine decidual reactions in 
the same light as Ave see the connective tissue hyperplasia of the 
endometrium, in intrauterine pregnancy; namely, reactions due to 
the stimulating effects of the internal secretions of the corpus luteum, 
placenta, pituitary, and the other .synergists dominating the genera- 
tive sphere. 

As to the range of disti-ibution of the extrauterine decidnal reac- 
tions, my findings coi-respond Avith those of Oidhmann, A. Martin, 
Garkisch, and Franque, Ileincins, Pinto, Mandl and Webster. The 
site of greatest reaction is the placental area and the tissues in its 
immediate vicinity, as seen in Fig. 23, but more remote places also 
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show this hyperplasia. Walker, in 1887, and Dohert, in 1891, re- 
corded decidual reactions in the subperitoneal connective tissue of 
the pelvis in cases of abdominal pregnaney. Schmorl found the 
same changes in normal gestation, which extended to the ovaries, the 
tubes, the omentum, the appendix, the lymph glands, and the dia- 
phragm. Decidual reactions in the opposite tube have also been 
described. I can record decidual reactions in the subserosa of ap- 
pendices; in the submucosa of the nonpregnant portions of the tube 
(Fig. 13), and in the subserosa of the oviduct at a distance from 
the gestation area (Fig. 24). Hofmeier found decidual reactions 
in the cervix, and Hofbauer in the walls of the vagina and of 
the urinary bladder. The blood vessel walls also form a favorite site 
for decidual hyperplasia. I have found it quite frequently. Fellner, 
Zedal, Mandl and Pinto, and Frankl and Stolper are of the opinion 
that this morphologic change takes place in the endothelium, while 
my findings point to a sub endothelial metamorphosis, for in my 
specimens, the endothelial layer retained its normal outline and ap- 
pearance; Figs. 7, 8, and 37 verify this claim. The endometrium in 
cases of extrauterine pregnancy shows the same proliferative altera- 
tions as if the pregnancy were located within the uterine cavity, as 
illustrated in Figs. 14 and '31. In the case of primary ovarian preg- 
naney the connective tissue in the blood vessel walls was the only 
place where a decidual reaction was noted. Schiller observed this 
change in the septae of an ovarian pregnancy. As a curious find 
Hofbauer reported the presence of decidual cells in the larynx during 
pregnancy. (This probably accounts for the change of voice noted 
in pregnant women.) 

Synthesizing all of the above cited experimental, pathologic, and 
clinical data, the following dicta may be formulated: (a) The bio- 
mechanism of extrauterine pregnancy simulates the intrauterine form, 
in the manner of ovular nidation, in the building of a reflexa, and in 
the decidual reaction manifested by the connective tissues, (b) A 
true refiexa in the anatomic sense, is wanting in those cases in which 
the pregnancy remained intramural, and developed outwardly, in such 
cases the eapsularies formed by the tube wall, played the role of 
the reflexa. It may also be missed in cases in which although the 
pregnancy developed towards the tube lumen, the specimen was ex- 
amined after the fusion between the reflexa and the vera has taken 
place, (c) The theory of inflammation as a cause of decidual pro- 
liferation does not stand the light of recent biologic studies, for the 
extrauterine connective tissue is morphologically, genetically, and 
functionally (biochemically) identical with that of the uterus, and 
should therefore re.spond to the same hormones which activate the 
latter. Unterberg’s definition of extrauterine decidua embraces this 
concept, it reads “connective tissue cells outside the uterine cavity 
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Avliick undergo decidual changes during pregnanc 3 L” (d) The quan- 
titative and qualitative insufficienej’- of the nidation bed of an ectopic 
pregnane}'- is responsible for its U*ansformation into a pathologic con- 
dition. 

2. Do mechanical or mcchanopathologic conditions of an ohstructive 
nature play so important a role in the etiology of extranicrine preg- 
nancy, as is ascribed to them; and if not, what may the other causes 
be? Since the advance of cellular pathologj’- our concept of disease is 
eentei’ed around and upon morbid anatomjL As a result the etiology 
of ectopic gestation -v’as built upon a sj'stem of hj^potheses and theories 
resting on inflammatoi\y, neoplastic, or congenital bases. Each of 
these causes is assumed to act as a phj’^sical baiTier to the onward 
progress of the ovum, and hence its ectopic nidation. To properly 
evaluate their importance -we shall review briefly the various theories 
propounded thus far. 

Salpingitis, of gonorrheal, tuberculous, or eoli origin, is accepted in 
the order mentioned, as the most frequent cause of tubal gestation. 
It is postulated by manj' authorities such as Henig, Hitschmann, Ker- 
mauner, Orthmann, Paltauf, v. Pranque, 'Williams and others, that by 
the agglutination of the inflamed tubal folds, meshes are formed in 
which the migrating ovum is trapped, and forced to form its pla- 
cental attachment within the tube. Veit took a negative stand to this 
theory and stated that “if simple mechanical causes such as a net- 
work formation within the tube is suflicient to hinder the ovular 
migration, then ever}’- conception ought to result in a tubal pregnane}’-, 
for the mucous folds of even normal tubes are so prominently de- 
veloped.’' Veit might have carried this idea a little further and 
should have stated, that if mucous folds were in any way conductive 
to tubal nidation, then most conceptions ought to result not only in 
tubal forms, but also most frequently in an ampullar type; for ac- 
cording to Sobotta, the mucosa of this portion forms “a complicated 
labyrinth composed of numerous capillary spaces.” In my experience 
the isthmial and the ampullar types occurred with equal frequency. 
Furthermore, in ray series of one hundred and twenty-nine cases of 
tubal pregnancy macroscopic evidences of inflammation were present 
in only 18 per cent and the microscopic findings of intratubal inflam- 
mation were very few indeed. I have stained many specimens for 
plasma cells for corroborative proof of gonorrheal infection, with 
negative results. I have also found that in the gravid tubes with 
definite signs of chronic salpingitis, the nidation area failed to show 
this lesion; giving the impression that the ovum refused to implant 
itself on an unhealthy soil. The specimens with fully developed reflex 
showed normal mucous folds on the maternal surface. All these ob- 
servations indicate that the tliebry of inflammation and agglutination 
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of tlie Inbal folds as a cause of tubal pregnancy, is not as tenable 
as its promulgators claimed. 

Veit, Depaul, Hobne, Phillips, Sehroeder, and others, believe that 
the loss of the ciliated epithelium in the diseased tubes, is a far 
more potent factor in the causation of ectopic pregnancy than the 
reticular formation of its folds, for the following reasons: (a) be- 
cause they fail to propagate the ovum onwards, and (b) because their 
.absence favors or hastens tubal nidation. Pinner, in 1880, and Werth, 
in 1904, discredited this theory bj' finding active ciliary motion in 
fresh .specimens of ectopic pregnancy close to the gestation site, and 
also in acutely inflamed tubes. I can substantiate these facts, for 
many of my specimens .show a. well retained ciliary covering. 

Adenomyosal'pwgUis as an etiologic factor of tubal pregnancy was 
also accepted by many authorities; firstly, because this lesion is sup- 
posed to represent the end-result of chronic salpingitis, and secondly, 
because it is believed to form a mechanical hindrance to the ovular 
migration. Regarding the pathogenesis of adenomyosalpingitis, I 
have expressed my views in a previous publication {Surg. Gynec. and 
Ohst., July, 1925), and shall therefore not indulge in reiteration, but 
I do Avish to state noAv, that in the few instances in Avhich I have en- 
countered this lesion, in association Avith tubal pregnancy, it bore no 
relation to the pregnancy, a.s proved by the total freedom of these 
gland spaces from ain' pimduets of gestation. 

Tuhal divert icnlitis, congenital or acquired, constitutes another 
theory of tubal pregnancy. Puth, Hufmaiui, Holme and Kramei’, 
Micholitsch, and AndreAvs, laid great stress upon this anomaly as a 
cause. A careful perusal of .some of these communications coindnced 
me that they are mainly repetitions of pi'eviously recorded statements 
and not tlie result of personal experience. Veit discarded this theory. 
My expei’ience is limited to one but very instructive case. In Pigs. 4 
and 5, a A\dde-moutlied diA'erticulum is seen communicating freely 
AA'ith tlie tube lumen, and yet the ovum did not lodge in it, but in the 
tube wall oppo.site to it. 

I have thus far enumerated the intratubal structural changes Avhich 
are a.ssumed as causes of ectopic ge.station, and I .shall noAV consider 
the extratubal conditions Avhich are supposed to contribute tOAAmrds 
this pathologic state. 

Bands and adhesions A\'ere present in 6.25 per cent of my case.s, but 
I haA'e no criteria to prove the authenticity of these lesions as the cause. 
In the A'ast ma.iority of my eases tlie serosa of tlm pregnant tubes AA’as 
smooth and glistening. 

Ovarian tumors pre.ssing or distorting the tube lumen Avere accepted 
as etiologic factors, by L. Pi'ankel, Rosenstein, Arnold and many 
others. My experience Avith this le.sion as an associated factor, is 
limited to tAvo instances, but in neither of these cases did tlie OA'arian 



UOBINSON: BIOJriXlIANIS:^! AXD PATIIOLOGA' OF ECTOPIC PHEONANCY 239 


tumors indicate by llieir location tliat they liad in any -way compromised 
the permeability of the oviduct. 

Uterine nn/oniaia as causes of tubal pregnancy arc claimed by Buciie, 
Bubenbofer, Frazier, Fabricius, Poorten, Wagner, and others. I have 
encountered this comjilieation in 3 ])cr cent of my cases, in two 
of wbieli I can stale witli certainty, tliat tlic fibroids did predispose 
to a tubal nidation of the ovum. 

Developmental anomalies of the tubes and the uterus are also de- 
scribed by many authorities as a possible cause of cxlrauterine preg- 
nancy; I have bad no experience willi this condition, and I cannot 
evaluate its significance. 

Analyzing critically all of the above enumerated theories of extra- 
uterine pregnancy, which are recited )>erennially by many teachers, 
with the solemnity of a jiraycr, I am constrained to slate, that most 
of them have grown hoary with the moss of tradition. It is true that 
in some few eases they may find ready apjilieation, but liow are we to 
account for-tbe va.st and prepondei-ating number of ectopics, in which 
neither macroscopic nor microscopic .structural changes exist? Is not 
disease the result of functional disorders as well ns of organic changes 
and if so, why not turn to the functional disturbances of ovular trans- 
portation and nidation for a solution of this problem? 

How is the ovum transported from the fimbriated end of the fal- 
lopian tube to the uterine cavity? When we contemplate the fact 
that the ovum is constantly growing larger and larger from the 
moment it sets out on its .iourney, although Avlien it reaches the 
isthmial portion its size diminishes somewhat, through the loss of the 
granulosa covering, and that the caliber of the tube is correspondingly 
becoming narrower and narroAver the nearer it ap])roaches the uterus, 
our faith in the physical jiossibility of the delicate hair-like projec- 
tions covering the tubal epithelium, to accomplish this task, is justly 
shaken. A far more potent force than the one inherent in the cilia 
is needed to propel the ovum oinvard, and this force and power resides 
within the healthy tube wall, which manifests peristaltic pro]ieidies. 

Grosser has shown that soon after the ovum has entered the tube 
lumen peristaltic waves set in and the oviduct begins to undergo 
rhythmic dilatations and contractions which respectivel.y accommo- 
date and proi^el the groAving ovum. This act may be compared to the 
peristaltic function of the gastrointestinal tract, or to the contrac- 
tions and relaxations of the uterus at the time of labor. 

)Sellheim confirmed this vieAV, and otl'ered the folloAving reasons in 
its support; “Wherever mucous folds are found in the body, a func- 
tional phase must he expected, and it is usually performed. And 
Avhenever a tabular organ is provided Avith an outer longitudinal and 
inner circular layer of smooth muscle fibers, it ahvaj’s manifests 
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rliythmic contractions and dilatations.” The fallopian tubes fulfill 
these structural requisites and are hence capable of carrying out the 
corresponding physiologic function of peristalsis. 

The many clinical observations made of late, during tubal insuffla- 
tion add considerably to the correctness of Grosser ’s and Sellheim’s 
dicta about tubal peristalsis. Rubin wrote, “Occasionally in a non- 
patent case, that is, where the pressure is high, we are ready to con- 
sider that the patient has occluded tubes, but on second examination 
we will find that the gas goes through.” This fact must be inter- 
preted as a spasmodic and temporary contraction of the tube. Peter- 
son and Cron performed a laparotomy on a patient whose tubes prior 
to the operation were supposed to be closed, but when the insufflation 
was carried out under anesthesia, the gas was seen escaping from the 
fimbriated ends. This clinical experiment serves as a conclusive dem- 
onstration of the contractile and expansile properties of the tube and 
of its subordination to psychic influences. Kennedy in his studies of 
dysmenorrhea and sterility, also noted spasmodic contractions of the 
isthmial portion of the tube, which he could call forth by the injection 
of fluids. The peristaltic property of the tube is, therefore, no longer 
a mere tlieoretical fancy, but a definitely established physiologic fact. 
This phenomenon may be called forth by organic or inorganic sub- 
stances finding their way into the tube lumen, or indirectly through 
psychic influences transmitted by the vegetative nervous system. 

The ovum acting as a relatively foreign body within the tube lumen, 
stimulates the latter to peristaltic action, and the process of trans- 
portation is thus accomplished; the ciliated epithelium plays a very 
minor role, if any, in this function. 

'What condition may interfere with the oiormal peristalsis of the 
fallopian tubes ? The proper functioning of any contractile organ 
depends upon a proportionate distribution of its muscular and con- 
nective tissue components, properly innervated. There are times in 
the life history of the generative system when the connective tissue 
constituent predominates, and it is considered as a normal condition. 
These are the prepubertal period, and the menopause. Should this 
developmental phase prevail during adolescence and maturity, a con- 
dition of congenital fibrosis, or as Sellheim terras it “fibromytosis” 
arises, which is in all probability due to an ovarian and pituitary 
dysfunction or hypofunction. A tubal fibrosis may also be the se- 
quence to a preceding salpingitis, but it does not matter whether 
this excess of connective tissue in the tube walls is of a congenital 
or of an acquired origin; its effect upon the contractile and expan- 
sile properties of the tube, is the same; namely, diminution or a loss. 
This fibrotic state may also involve the uterus and the vagina, giving 
rise to sterility and dyspareunia. There arc two sources continbuting 
to, or interfering with, the function of the tube as a forwarding agent 
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of the ovum, (a) a congenital or an acquired fibrosis, and (b) a dis- 
turbed vegetative innervation. 

Can wc influence these functional (listurhanccs of the tube tJicra- 
licuticalhj? The tubes with a poorly endowed musculature, or those 
with an acquired fibrosis, arc beyond the range of our therapeutic 
aid; but those whose spasticity is due to psychic disorders, should be 
treated. Realizing that autonomic stability depends upon a proper 
potassium and calcium metabolism, which influences respectively the 
vagus and the sympathetic nerves, Ave ought to aim tOAvard a restora- 
tion or maintenance of this chemical balance Avlienever disturbances 
of the vegetative system arise. The sympathicotonic individual Avith 
her genital organs in a constant or reciu'ring state of spasticity, lacks 
potassium or has an excess of calcium, for the .sympathetic contracts 
and the Amgus relaxes the tubes, the utei'us, and the A'agina. If Ave 
can bring about an equable sympathetic and parasympathetic inner- 
Amtion of the genitalia by proper medication, the hypertonicity of 
these organs ought to be relieved. Let us hope that a proper appli- 
cation of this form of therapy may yield satisfactory results in some 
forms of infantilism and sterility, and that it may also serve as a 
prophjdactie for ectopic pregnanejL 

Visualizing the etiology of tubal pi’egnancy from the functional 
vieAA'point, the hitherto unexplainable occurrence of pregnancies in 
tubes which macroscopically and microscopically appear to be normal, 
finds elucidation. To some, these ncAver ideas, suggestions, and hy- 
potheses may sound fanciful, but they are spun out of tested scientific 
threads, and all that is necessary to complete the AveaAung of this 
fabric, is to apply these academic facts to practice. 

Besides the failure of the carrier to bring the passenger to the 
point of destination, the passenger himself may also be responsible 
for his halting in byAvaj's AAdiich ultimately prove to be dangerous re- 
treats. We knoAv noAv that the site of predilection for the meeting 
and union of the male and female pronuclei is the fimbriated end of 
the tube. Under normal conditions, according to the researches of 
Hohne and Behne, Grosser, Sellheim, and Biedl, Peters and Hofstatter, 
the transtubal migration of the ovum is completed in about ten days, 
and after its sojourn in the uterus for four more da3’^s, placentation 
takes place. This prolonged passage has a purpose, it permits the 
host and the guest to make proper preparations for an intimate and 
successful meeting. Should conditions arise Avhich hasten the process 
of placentation before the ovum has reached the uterine eavitj'-, such 
as an increase in the local temperature, or an increase in the supply 
of oxygen, as Avas proved experimeutallj’’ by liertAvig and by Holt- 
hausen, the trophoblastic blastomeres develop precipitatelj' and any 
part of the genital tract may be adapted as the nidation point. An 
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cxtrauterine pregnancy may therefore also be caused by a premature 
ripening of tlie placentation properties of the ovum, before the tentii 
day of its travel is over. 

The above survey of all the possible causes of extrauterine preg- 
nancj'- leads me to their classification in the following order of im- 
portance: (a) functional disturbances of the. tubal peristalsis, of a 
congenital, inflammatoiy, or p.sychic origin ; (b) a precocious develop- 
ment of tlie properties of nidation in tlie ovum, and (c) meclianical 
or mechanoioathologic causes of an intra- or extratubal nature, which 
are assumed to act as physical banders to the progress of the ovum. 

(3) Is the clinieal terminology “tubal abortion” correct? The ab- 
dominal surgeon finding a gravid tube with an apparently intact 
surface,, from whose fimbriated end blood is escaping or a blood clot 
protruding, terms the condition, tubal abortion. He draws this in- 
ference from his knowledge of the pathology of uterine abortion, but 
are tlie processes alike? The termination of an intrauterine preg- 
nancy, immaterial at what period in the course of the gestation, is 
brought about b}' two invariable factor.s; (a) the separation of the 
placenta from the compacta, through rhexis in the uteroplacental area, 
and (b) through a contraction of the uterus, causing a disproportion 
in the uteroplacental surfaces, wliich lia.stens the separation and expul- 
sion. of the products of conception. In a tubal pregnancy, the cho- 
rionic villi have their roots deeply implanted within the muscularis 
of the tube wall, resembling to a certain extent, tlie choxdonic invasion 
of the uterine wall in cliorioepithelioma, or the type of placenta 
accreta; so that their separation from the tube Avail in the uterine 
sense, is anatomically impossible. Nor can the products of pregnancy 
escape from the tubal lumen by Aurtue of an eximlsiA'^e poAver, for 
the portion of the tube invoked in the gestation area has lost its 
propertj'- of contractility, as proA'ed by Martin, ProchoAAUiik and others. 
They escape because the capsularis, the reflexa, or Avhatever limiting 
membrane may have surrounded them, Avas destroyed; they fall out, 
or are possibly flooded out by the free blood in the tube lumen. These 
facts also proA-e the fallacy of leaAung the affected tube in situ, after 
having squeezed out its eontent.s, as is advocated by some, for such 
tubes Avill continue to bleed as long as the chorionic auIH imbedded in 
their Avails remain altye, and actiA'e. IIoav are Ave then to interpret 
the bleeding from the fimbriated end of the outAvardly intact preg- 
nant tube? As stated preA'iously the death of the ectopic ovum, 
is caused by the excessNe intralacunar hemoridiage, A\dnch stops the 
placental circulation and ultimately causes a rupture of the ovular 
euA’elop, thus permitting the blood from the interA'illous spaces to 
escape, through AA'hateA'er aAmnue the chorionic A'illi haA’C laid open. 
If the capsular rupture Avas internal, the blood Avill escape into the 
tube lumen and then into the abdomen through its fimbriated end ; if 
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llic. I’uplm’c is external, i.e., ii' the nidation is intnuniu’al and the 
development proceeded centrit'ngally, tlic blood Avill flow directly into 
the peritoneal cavity, ^Yithont invading the tube Ininen; when the 
rupture is double, i.e., external and internal, the gestation products 
escape through both openings; and in some few instances the hemor- 
1 ‘hage remains stxnctly intracapsular in type, and no free blood is 
found outside the gestation sac. In the face of these pathologic 
facts the hitherto employed terminology “tuhal abortion” for tlie 
type of eases just described, as well as the designation of “unrup- 
tured tubal pregnancy” for cases which terminated without the es- 
cape of the gestation products from the tube, should be discarded. In 
their stead, I propose the folloAving nomenclature for the various 
terminations of tubal pregnancies: (1) intracapsular rupture; (2) 
external rupture ; (3) internal rupture; (4) a combination of 3 and 4. 

4. ^yhat ift the jittthologic phifsioJogn of ntcrivr hlccdiiuj in ccfopic 
preymmey? Since our social .sy.stem and not the natural laAvs of 
sexual maturity dictates and determines conception, tlie vast number 
of ovulating follicles and their corresponding corpora lutca are doomed 
to untimely involution, and the utei-ine lining to the periodic shed- 
dings associated with bleeding, termed menstruation. Due to the 
frequent recurrence of this phenomenon in the human female, and its 
comparative freedom from harm to the general health, it is looked 
upon as a normal function. During the premenstrual or ])regravid 
state, and during pregnancy, this form of bleeding does not take 
place; because the ovule and later the ovum is alive, and the corpus 
luteum continues to blossom. These are fundamental jirinciples in 
the physiology of pregnancy, irrc.spective of its location. Uterine 
bleeding in ectopic gestation is therefore due to the death of the 
ovum, and to the simultaneous .su.spension of the inhibitory function of 
the corpus luteum, Avhich begins to involute. Xovak and Darner, of 
the Johns Hopkins School, entertain the same vicAvs. Polak’s teach- 
ing is diametrically opposite, for he .states that “the vaginal bleeding 
in ectopic pregnancy persists as long as tlie ovum is alive and par- 
tially attached to its tubal bed.” In .support of this postulate he 
cites the fact that in some cases of tubal pregnancy Avith intra- 
abdominal bleeding, uterine bleeding Avas absent, meaning to impl.y 
that the fox’mer condition signified oAuilar death. These teachings are 
xxot in keeping Avith the xxxore modern knoAvlcdge of the pathologic 
physiology of pregnancy. The intx’aabdomiixal and the uterine bleed- 
ing associated Avith extrauteriixe pregnancj’- are tAvo indejxexxdeixt jxroc- 
esses, each having its OAvn pathologic backgrouxxd. The former is 
pux’ely mechanical, caused by the ex-osion of the tube Avail, or any 
other matex’nal tissue serving as the nidatioix bed, by the chorionic 
Aulli ; AAdxile the latter is of a functional nature, and is due to a sus- 
pension of the inhibitory forces exerted upon the xxterine mucosa, by 
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the living ovule or ovum, and by the corpus luteuni of the pregravid 
or gravid states. We must also be wary in interj)reting intraab- 
dominal bleeding as a sign of ovular death for it does not always 
signify it, as evidenced by the cases of intraabdominal pregnancy 
going to term, and wdiich are always accompanied bj'- intrap eritoneal 
bleeding. We find an analogue to this pathologic condition in the 
intrauterine pregnancies which go to term, and Avhich are associated 
with moderate concealed or open placental hemoi’rhages. Not even 
the clinical observation of uterine bleeding in full-term abdominal 
pregnancies is confirmatory of the contention that the living ovum 
calls it forth. It is not at all an uncommon experience in our practice 
to observe repeated menstrual cycles during the early months of nor- 
mal intrauterine pregnancy; this is due to anomolous ovulations, and 
not to the viable or living embiyo. This phenomenon will recur as 
long as the uterine cavity will remain partly open, i.e., up to the 
time when a complete union between the decidua reflexa and the vera 
takes place. In eases of abdominal pregnancy with aberrant ovula- 
tions the menstrual or pseudomenstrual phenomenon may continue 
throughout the entire period of the gestation, for in the latter in- 
stances, the uterine cavity does not become obliterated, due to the 
absence of a reflexal formation.* Leaving out of consideration the 
rare and exceptional instances, we may postulate it as an invariable 
physiologic law, that uterine bleeding in association with extrauterine 
pregnancy, always indicates ovular death, and a concomitant involu- 
tion of the corpus luteum of pregnancy. 

The supposition made bj’’ Veit long ago, and recently revived by 
Polak, that the source of uterine bleeding in tubal pregnancy, particu- 
larly in the interstitial variety, is due to drainage of the intratubal 
contents into the cavum uteri, must also be combated, for it does not 
stand the light of modern physiologic and clinical knowledge. Guth- 
mann of the Seitz Clinic, demonstrated with tubal insufflations that, 
at or about, the menstrual period, the hyperplastic decidua occludes 
the uterine end of the tube to such an extent, that it becomes im- 
pervious to the passage of gas. Sellheim succeeded in overcoming 
this resistance by using pressure amounting to 250 mm. of mercury. 
It is also a well-established clinical fact that no impregnation takes 
place at this time or during pregnane^’’, on account of the extreme 
endometrial hyperplasia which seals the tubouterine commxmica- 
tion ; the cases of superfetation excepted. Now if neither sperma- 
tozoa, nor air can pass through this physiologic barrier, during the 
pregravid states, how is it plausible to expect that much coai'ser sub- 
stances like clotted blood or trophoblast can traverse it? Purtlier- 

*The same phenomena may be ob.scrvcJ in cases of iiteru-s (lldelphy.s in ■which tlio 
nonpregmant lialf menstruated during' tlie entire period of gestation, a.s I have observeu 
in two cases. 
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more, we also know Hint the gravid tube is deprived of its peristaltic 
powers, so that no vis-a-fcrgo exists, and that the gestation products 
in themselves have no inherent motilit 5 L This theor}'- of a reflux of 
tubal blood into the uterus, I am constrained to state, seems to be as 
purely hypothetical, as the one advanced by Sampson in relation to 
the regnrgilation of uterine contents into the tubes during men- 
struation. 


HI. A STATISTICAL AND CLINICAL ANALYSIS 

A statistical study of my cases, and its comparison with the statistics 
of other clinicians, furnishes a number of interesting data for our 
consideration : 

Mortality. — In m}’’ scries the death rate Avas 0.7 iier cent. jMj’' only 
fatality might have been avoided had drainage been instituted. This 
patient ivas ill at home for several Aveeks prior to her admission to 
the hospital AAuth a sloAidy progressing intraabdominal hemorrhage 
secondary to a tubal pregnancy, running a febrile course. Within 
tAventy-four hours folloAAung the operation, she became maniacal, the 
temperature rose to 107° F., and at the end of the tAventy-eight hours, 
death ensued. From the postoperative coiu’se it can be inferred, that 
the operath^e trauma slight as it might have been, convei'ted the 
already present infectious organisms into a most virulent type, AAuth 
a fatal termination. In Engelman’s statistics of thirty-seven cases of 
infected hematocele, the mortality reached 24.4 per cent. 

Drainage. — Although drainage might have saved my fatal case I am 
nevertheless averse to it as a routine procedure, AA^icther abdominally 
or A'aginally. I am convinced that the intact peritoneum is far more 
capable of caring for the infectiousnc.ss of the free and clotted blood 
present in the abdominal caAdty, than anj’" form of drainage. From 
my OAADi experience, and from my knoAAdedge of the experience of 
others, I may state uiiequivocallj'^, that drainage in extrauterine preg- 
nanej* dela 3 ^s convalescence, prolongs morbiditj', and raises the mor- 
talitj^ I'ate. 

^Yhcn to operate. — Tliis problem still absorbs the attention of gyne- 
cologists. My ansAAm* to this queiy is, operate as soon as possible 
after the diagnosis is established. Waiting for the symptoms of 
shock to subside, before rendering the life-saving surgical aid, is 
meddlesome therapy. Clinically it is difficult to differentiate, in many 
cases, betAAmen shock and hemoi’rhage, and is not shock in ruptured 
tubal pregnane}’- due to the bleeding, and if so Aidiy not stop it at the 
earliest possible moment? Shock or any of its manifestations in extra- 
uterine pregnane}’- never constituted an operative conti’aindication in 
my experience, and the results justify the unsAA’erving adherence to 
this principle. Morphine hypodermically from a % fo % grain in 
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actively bleeding cases is an invaluable remedy; it sIoavs the heart 
action, promotes coagulation and lessens the bleeding, thus making 
the unavoidable preoperative delay less hazardous. Transfusion of 
any kind or in any form should not be resorted to until the bleeding 
point is under surgical control. HaAvks in a revicAv of 824 cases of 
extrauterine pregnancy, pointed out, tliat the mortality in the cases 
operated upon after the subsidence of the initial shock, Avas 17 per 
cent; AAdiile in those operated uiion during shock and collapse, the 
death rate did not exceed 8.8 per cent. 

Ot^c^'otive conservatism . — Tliis note is sounded from time to time 
from different medical centers. Cartozolla and Dossera advocated quite 
recently the miUting of tiie gestation jirodnets from tlie tube and leav- 
ing the latter in place. Ramsaj’- based liis proposition of conservatism 
on the experience of one ease in AA’hich an intrauterine ge.station fol- 
loAved such a procedure, in a patient ojierated upon for a successive 
tubal pregnancy, and had had this onlA-- tube at that time. Borell, Fink, 
Prank el, Falk, Goebel, Martin, Micholitsch, Matushima, Nuerenberger, 
Orthmann, and otiiers, liave lu'eaelied conserAmtism, basing tlieir teach- 
ings upon the fact that some eases of tubal pregnancy may go on to 
spontaneous healing, through the absorption of tlie ovum or through 
the conversion of the pregnancy into a mole or polypoid formation 
AAdiich may continue indefinitely in this state AAuthout giving rise to 
any untoAAmrd symptoms. No one denies the possibilities or the actual 
occurrence of these end-results, but they form the rare exceptions, 
AAdiile the majority of tlie tubal pi*egnancies go on to rupture AAutli 
all its dire results. And Avho is clinically so astute as to be able to 
predict AAdiich of the tA\’0 described courses an ectopic gestation AA'ill 
pursue? Since Ave huAm no criteria by AAdiich to foretell these even- 
tualities, and since bleeding from a pregnant tube may go on even 
after the OAmm has been removed or has escaped, as AAms shoAAm by 
Fromme, and later substantiated by Aschoff, and PankoAAq the con- 
serAmtiA-'e form of therapy should occupy an academic but not a prac- 
tical place in our treatment of ectopic gestation. In this opinion 
share Bozemann, Prankl, Muret, Mandl, Schmidt, Sanger, Werth, and 
all the leading American .surgeons. The only conservatism that I 
practice is the preserAmtion of the corresponding OAUiry AAdienever 
po.ssible. 

Prophylactic sterilization in ectopic pregnancy is in my o])inion an 
unAA'arranted procedure in the usual run of cases. The fact that the 
number of intrauterine gestations folloAA’ing ectopic pregnancy ranges 
from 20 to 52 jier cent and that the recurrent tubal pregnancies occur 
in only 2,7 to 7.9 per cent, speaks against prophylaclic .slerilization as 
a routine procedure, 

Sympiomatolorjy . — Under this heading I AA’ish fo consider only the 
rarer and the more recently de.scidbed and rediscoA'ered clinical phe- 
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jioineiia of eclopic geslnl.ioii. Aimria occurs iu some cases of ruptured 
extrauterine pregnancy in Avhich the inlra])eritoneal bleeding is ex- 
cessive. It sets in from two to twenty liours after the rupture, accord- 
ing to the observations of Ilovart, ITcrzfeld, i\randelstamm. and 
Piskaeek. Tliat this anuria is .not due to a concomitant nephritis was 
proA'ed by tlie absence of albumin and cast.s, and by the negative eye 
findings. This urinary suppression is explained by the low blood 
pressure which accompanies large intraabdominal hemorrhages, hence 
the failure of the glomeruli to act as filters. Shoulder pains occur 
Avhenever the free blood in the pei*itoncal cavity finds its way to the 
subdiaphragmatic space, where it irritates tlie sensoiw branches of 
the phrenic, and from there it is transmitted to the shoulder area 
through the cervical branches of the fourth spinal nerve. The first 
observer who called the attention of the g 3 ’necologists to this s.vmp- 
tom was Oehlecker of Hamburg, in 1913. Dewes, TIeiv.feld, Rubin, 
and Lafont, have also described this sign, Avithin the past three .vears. 
This sign appears onl^’^ Avhen the quantitA' of blood in the abdominal 
caAdtj' is excessive and is of A’alue onl.A' after luiA'ing excluded other 
conditions, such as cholelithiasis, liver abscess, adrenal tumors, and 
accumulations of gas or fluid from ruptured viscera, all of AA'hieh maj’ 
give rise to similar phenomena. Cullen’s sign Avas described bj' its 
author in 1919 as folloAVS: “The umbilicus itself is of a greenish hue. 
Above the navel is a faint blui.sh tinge, beloAV the umbilicus the bluish 
appearance is more intense.” Chdlen’s comment on this sign reads 
thus: “Whether it Avill proA'^e to he of common occurrence or A’cr.v 
rare, I cannot saj', but Ave .shall undoubtedl.y expect it only, Avhen 
there is free blood in the abdomen, and .shall be inore likeh- to en- 
counter it in thin individuals.” Ilellendal, KapsinoAV, Novak, and 
Strube, have also observed this sign. Veit has also mentioned it and 
claimed that the discoloration of the umbilical area Avas due to a 
venous statis in tlie tube Avail bi'ought about b.y their blocking Avith 
chorionic villi, and that this stasis extends to the hA'poga.stric A^essels. 
Other authorities claim that this discoloration is onl.A’’ the bluish 
shimmer reflected bj’’ the free blood throAigh a very thin abdominal 
Avail Avhich is identical AAdth the blui.sh hue, so familiar to the ab- 
dominal siu’geon on reaching the peritoneal la.ver, in cases of intra- 
abdominal bleeding. I have thus far not had the opportunit.v to 
observe this sign, most likelj’’ due to the fact that all mj^ patients 
haA^e had abdominal adiposities varying from the enviable to the 
laughable, and at times reaching a pitiable degree. 

IV. CONCLUSIONS 

1. The biomechanism of ectopic^ pregnanc.y simulates the intra- 
uterine form in the manner of ovular nidation, in the building of a 
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reflexa, and in tlie decidual response of the extrauterine connective 
tissue elements. 

2. The main reason for the premature termination of most ectopic 
pregnancies is the excessive intracapsular bleeding, due to the laying 
open of blood vessels in the ovular bed by the chorionic villi, which 
are much larger than the capillaries of the compacta in the uterus. 

3. The intra- and the extratubal conditions of an organic nature 
are by far less responsible for the ectopic nidation of the ovum than 
is the disturbed peristaltic function of the tube, and the premature 
ripening of the placentation properties of the ovum. 

4. The terminologies “unruptured tubal pregnancy” and “tubal 
abortion” are incorrect, for they do not express the true pathologic 
state. All ectopic pregnancies, even those going to term, sustain 
capsular ruptures of greater or lesser degrees, at some time dui-ing 
the gestation period. A so-ealled “unruptured tubal pregnancy” is 
in reality an “intracapsular ruptui-e,” and a “tubal abortion” is an 
“internal rupture” with the gestation products discharged into the 
tube lumen, which finally escape through the fimbriated end. 

5. The point of rupture in the majority of my cases was found 
opposite the placentation site; this is contrary to the accepted teach- 
ings. The correctness of my observations is sustained by the follow- 
ing facts: (a) During the early weeks of pregnancy the chorionic 
villi are equipotent and they may arrode any part of the capsularies, 
and (b) the part of the capsularis that will yield first is the thinnest 
and the most - stretched portion, •which is usually not the placental 
area, for the latter always shows the greatest amount of hypertrophy 
and hyperplasia. 

6. Uterine bleeding manifesting itself during the course of an 
ectopic pregnancy, indicates fetal death, and a simultaneous suspen- 
sion of the inhibitory power of the corpus luteum over the endo- 
metrium, which is the only source of the uterine bleeding. 


1125 Madison Avenue. 



THE TREAT:\rENT OP BCLA]\IPSIA WITH BLOOD SERUM PROM 

EGLAjMPTICS" 

(Preliminary Report) 

By John J. Mc^Iaiion, M.D., New York, N. Y. 

I BELIEVE we will all eoueedc that our theories as to the cause of 
cclaiupsia arc not elearly defined. The treatment of eclamiisia is 
likeivise unsatisfactory, as is evident from the high mortality. For 
a long time I have had in mind the possibilitj’- of using blood or blood 
serum obtained from recovered eclamptic patients for injection into 
acute cases. 

On November 23, 1924, a colleague at St. John’s Hospital, Long 
Island City, had a patient who ivas desperately ill and seemingly in 
the final stage of eclamptic coma. The case seemed hopeless, and, as 
we happened to have in the hospital on our service an eclamptic five 
days postpartum, who had recovered, it seemed a very opportune time 
to try out the theory. From November 23, 1924, to January 7, 1926, 
we used this serum in ten cases. 

CASE REPORTS 

Case 1, St. Jolm’s Hospital. — Mrs. S., para i, aged twenty-ono years, born in U. 
S. Last menstruation March 3, 1924. Estimated confinement December 10, 1924. 
Admitted at 11:30 p.jr., November 22, 1924. Temperature 103® F, Five convulsions 
before admission. Blood pressure 190/130. Four convulsions after admission. At 
5:30 A.jr., November 23, 1924, after a convulsion, she developed marked pulmonary 
edema, cyanosis and dilated, sluggish, divergent pupils. Patient’s condition grave. 
Had morphine % gr. on admission; repeated once. Had hot pack and colonic irri- 
gation. Because the fetal heart was thought to have been, heard, abdominal section 
under oxygen was done at S a.k.; stillbirth, female. B. P., 5 a.w., 152/100, at noon 
94/64, and when seen by me at 3 r.Jr., S4/S0. Patient was getting oxygen with 
little apparent relief. Had had adrenalin minims 15, caffeine 7 gr. and atropine 
VirjO- Pulse absent at radials. After blood typing at 3:45 p.m. she was given by 
direct transfusion 100 c.c. of blood from our recovered eclamptic. In this case the 
result seemed almost miraculous. The pulmonary edema seemed to begin to clear 
immediately and in a few liours the whole picture changed. In two hours pulse and 
heart had improved. Patient was conscious and took small amounts of water and 
nourishment. The edema had entirely disappeared within three hours. Temperature 
dropped in twelve hours to 98.6°. 

Urinalysis: sp. gr. 1030, alkaline, heavy trace of albumin, hyaline casts. 

Blood chemistry: Urea N, 13; creatinine, 1.6. Her blood and the donor’s blood 
were Type II. On the fourth day a ri.so in temperature was caused by infection of 
the abdominal wound. Discharged on December 20, 1924. 

The history of the donor was as follows: Mrs. J. S., aged twenty-four years, para 

•Read at a meeting' of the Medical Society of the County of New York, Februar>' 
24 , 192G. 
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i, born in U. S. admitted November 19, 1924, in convulsions. 13. P. 150. Version 
and, extraction, stillbirth. 

The urine contained a large amount of albumin with hyaline casts. The blood 
slxowed urea N, 12.2; creatinine, 2.1; and sugar, 7(i. On November, 24, 1924, on tlio 

fifth day, was in very good condition when blood was taken. 

« 

Encouraged by the result in this case we decided to secure serum 
from our next recovered eclamptic for future use. We prepared the 
serum in the following manner. At St. John’s Hospital the blood was 
received in 500 c.c. Erlenmeyer flasks and kept for two hours at room 
temperature in slanted position, then overnight at ice box temperature. 
The serum was pipetted into 50 c.c. flasks and 0.25 per cent tricresol, 
dissolved in about 5 c.c. of saline, added and the flask sealed. At the 
Misericordia Ho.spital it was prepared somewhat in the same manner. 
The blood was turned into a .sterile vessel and allowed to clot, the 
serum decanted off and 1 per cent of phenol in normal salt solution 
added, equal parts of the serum to the saline, and stii'red slowly. It 
was then sealed and kept in the ice box. A Wassermann and blood 
typing was also done. 

Case 2, Misericordia Hospital. — January 7, 3925. Mr.s. K., para i, aged twenty- 
two years, born in. U. S. Last menstruation April 38, 3924. Estimated confinement 
January 30, 1925. December 12, 1924, when last seen by physician urine was clear, 
no albumin. B. P. 115. January 7 when admitted to Misericordia, B. P. was 
lGO/100 and she had had ten convulsions from 1 until 11:45 P.M. At midnight 
she was given 45 c.c. of serum from Type III recovered eclamptic ten days’ post- 
partum. The serum was injected into the buttocks. The patient had one comail- 
sion just as she received the serum and one convulsion one-half hour later. She went 
into labor and the head came on the perineum at 10 a.m. and was lifted off witli 
forceps. Three loops of cord were about the neck. Baby could not be resuscitated. 
Fetal heart was heard at 2 a.aV. 

This urine boiled solid, contained many hj’aline and granular casts. In thirty-six 
hours after injection of serum urine was practically clear, the very faintest trace of 
albumin being seen. 

The urea N was 2.3; creatine, 2.2. Discharged eleventh day postpartum. 

Case 3, St. John’s Hospital.— March 23, 3925. Mrs. I., para i, aged twenty-two 
years, bom in IJ. S. Four convulsions before admis.sion. Delivered of living twins. 
Temperature 101° F. on admission. Had five convulsions after delivery, and received 
GO c.c. of serum into the gluteal region seven hours later. 3-Iad one slight convulsion 
twenty minutes after the injection. Had only a slight trace of albumin in her urine 
with no casts. The blood chemistry showed: Urea N, 12; creatinine, 3.9, and sugar, 
80. She wa.s discharged on the eleventh day postpartum with a hemoglobin of 45 
per cent. Her blood and the donor’s blood were Type IT. 

Case 4, St. John’s Hospital. — April 0, 1925. Mrs. A., para i, aged nineteen years. 
Admitted at 4 A.jr. in convulsion with temperature of 305.° B. P, 3C0/320, Had 
seven or eight convulsions before admission and three after reaching the ward. Had 
marked pulmonary edema and was in grave condition at 3:30 r.M., when she was 
given OS c.c. of serum into the gluteal region. Four hours later went into labor and 
was delivered of a stillborn child. Twelve hours after the injection of the serum the 
edema had di.sappeared. She had two convulsions after injection of seiaim. 
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The urine showed a heavy trace of allmmin and liyalinc and granular casts. Tlie 
hemoglobin was 70 per cent. Tliis urine on the second day was clear. Her blood 
was of Typo IL Discharged on the tenth day postpartum. 

Ca.se 5, St. John’s Hospital. — May 10, 1925. Mrs. G., para iii, aged thirty-seven 
years, born in Ru.^sia. In October, 192-J, had gall bladder drained for gallstones. 
Admitted ns preeclamptic. Urine had been clear from .Tanuary 12, 1925, up to ^lay 
3, 1925, and blood pressure had been 1.30/100 during that period. On May 3 showed 
a large amount of albumin and ca.sts and B. P. rose to lSO/110. ifarked edema of 
the face and extremities. Was admitted with a severe headache. Put to bed and 
given the usual treatment. In ton hours she had convulsions, six in all. Delivered 
si)ontaneously, stillbirth, krarked cyanosis and pulmonary edema. Note on the chart 
states she expectorated large amount of foul-smelling mucus. Before delivery she 
was bled 500 c.c. and was in a desperate condition when given 50 c.c. of serum on 
IMay 11 at 10 a.m. She died on May 1.3. For twenty-four hours .she seemed to be 
improved, had no convulsions, and on the advice of a medical consultant was given 
500 c.c. of saline, intravenously. Blood was of Type II and she was given scrum of 
Type II. This serum was inactivated. This was the only serum that we gave which 
had been inactivated. The records are incomplete on her blond. 

Ca.se 0, St. John ’s Hospital. — May 19, 1925. Mrs. McL., para ii, aged twenty- 
two year.s, born in U. S. Admitted in convulsion at 31 P.M. B. P. 150/90. We 
tested this patient for a reaction by intradcrmal and subcutaneous injection before 
giving her the serum, and there was no reaction. She was given -30 c.c. of Typo II 
serum into the buttocks after third convulsion. Site was also of Ty])o IT. Tem- 
peraturo 100°. 

The urine contained a heavy trace of albumin, sp. gr. 1028, and granular casts. 
Blood chemistry showed: urea N, 3.3; uric acid, 5.7; creatinine, 1.4; sugar, 50; and 
N. P. N., 25; Wassennann negative. 

Made a very prompt recovery. Had no convulsions after tho injection and was 
discharged on the ninth day after admission, ns she insisted that she felt perfectly 
uell and still felt fetal movements. "We were unable to hear the fetal heart. Two 
weeks later .she had a spontaneous delivery at home; stillbirth. She made an un- 
eventful postpartum recovery at home. 

Case 7. — This case occurred at Lincoln Hospital, on the service of Dr. E. Davin, 
through whose courtesy I am reporting it. June 7, 3925. Para i, aged twenty-ono 
years, born in U. S. Last menstruation September 30, 3924. Estimated confinement 
•Tune 37, 1925. At the sixth month had pyelitis, which was supposedly cured. Urine 
on admission was clear, ver^^ few pus cells. B. P. 120/70. Note made after exam- 
ination b}" neurologist, — “Vomiting and slight headache. Pupils dilated and reacted 
to light and accommodation. Having scmiunconscious pei-iods lasting about a mo- 
ment. Acts peculiar, is irrational. Cranial ncrve.s, arms and legs normal. Reflexes 
normal. Attacks resemble petit mal. Mild p.sychosis of pregnancy rather than 
hysteria. ’’ 

On June 10 had a severe convulsion lasting several minutes. Pulse rajiid. Un- 
conscious. Had seven or eight severe convulsions during the day. In spite of nega- 
tive urine, blood pressure and blood chemistry, a diagnosis of eclampsia was made. 
A spinal tapping was done, and 30 c.c. of clear fluid obtained under markedly in- 
creased pressure. Phlebotomy of 300 c.c. at 4 p.m., and at my suggestion at 4:30 
P.M. 00 c.c. of serum was given intravenously. At 5:30 P.M., one hour later, 100 c.c. 
of serum was given intravenously. Patient had one convulsion ten minutes after 
serum. No further convulsions. At the time of convulsion her temperature was 
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pulso 140. Three hours after the serum was injected, temperature 104°. Then 
began to drop and in twelve hours reached 99°. Patient’s condition on June 11 
seemed weak; resting comfortably, perspiring freely. Vomited some green fluid 
twice during the day. On June 12 very much improved. Temperature 98°. Mental 
condition normal. On June 13, macerated stillbirth. Condition of patient very good. 
Placenta was adherent and retained. Manual extraction. Patient put to bed in very 
good condition. Thirty-six hours later patient had a severe chill, rise in temperature 
to 103° and five days later died of sepsis, as shown by a positive blood culture show- 
ing Streptococcus viridans and hcmol 3 i;icus. 

The blood chemistry showed: Urea N, 13.9; creatinine, 1.33. Blood was of Type 
rv. She received serum from Type II. 

Case 8, St. John’s Hospital. — July 11, 1925. Mrs. E. B., para i, aged eighteen 
years, boi-n in U. S. Spontaneous delivery of living child at 5 a.m. at her home. 
Convulsion at 7 :4.5 and three other convulsions before admission to the hospital. 
She had eleven convulsions after admission. Temperature -was 106°. She was given 
58 c.c. of serum in the gluteal region after thirteen convulsions and had two slight 
convulsions within one hour after the serum had been injected. 

The urine showed a heavy trace of albumin and granular casts. The blood chem- 
istry showed: urea N, 13.2; sugar, 110; creatinine, 1.2, Discharged July 27, cured, 
sixteen days after {idmission. Blood of Tj'pe II. 

Case 9, Misericordia Hospital. — June 24, 1925. Mrs. 0. B,, para i, aged twenty 
three years, bom in U. S. Spontaneous delivery. Eleven hours later convulsions, 
thirteen in all.- Was given 90 c.c. of seram intravenously after seven convulsions. 
Had six convulsions after the serum. This patient was seen in consultation when in 
convulsion. Discharged August 7, thirteen days postpartum. 

The urine showed large amount of albumin and granular casts. Just before her 
convulsions she had marked edema of the extremities. This patient was Typo I and 
received serum from Type II. 

Case 10, Misericordia Hospital. — ^Para i, aged seventeen years, born in U. S. 
Three convulsions before and thirty after delivery. Temperature 104° before serum 
was injected and 99° twenty-four hours later. She was given 50 c.c. of serum, about 
one-lialf of it intravenously and the remainder in the muscle of the back. Was do 
livered of a full-term living baby. B. P. 155/119. 

The urine showed large amount of albumin, granular and hyaline casts. Twenty- 
four hours after serum no casts in the urine and moderate amount of albumin. The 
blood chemistry showed: urea N, 13; creatinine, 1.5; and sugar, 90. 

No convulsions after serum was injected. The baby had many convulsions for 
two days similar to those of the mother and died on the sixth daj'. 

SUMMARY 

Ten cases: eight primipara, two multipara. Eight antepartum and 
two postpartum eelamptics. 

Ages: One, seventeen years; eight under twenty-three years, and 
one tliirty-seven years old. 

Five living children and six stillhirths. Serum had been inactivated 
in one case. Three received the serum intravenou.sly with no reaction, 
seemingly prompt improvement. All others received the serum intra- 
muscularljL Smallest dose, 40 c.c. of serum; largest dose, 160 c.c. 
Highest temperature, 106° ; lowe.st temperature, 100° ; all patients had 
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some fever. Convulsions varied from four to tliirtjL All serum was 
given from Typo TI or IV. 

One had six eonvulsions after serum; three had two eonvulsions 
after serum; two had one eonvulsion after serum; and four had no 
convulsions after serum. 

Albumin, seemed to clear very rapidly in four cases after the injec- 
tion of serum. 

I am reporting these eases because we Avere impressed bj' the un- 
usually prompt and unexpectedly favorable reactions which followed 
the use of the serum in the majority of these cases. Two of these 
patients were beyond question dc.speratcly ill and apparentlj’' hope- 
less at the time the serum was used. We arc unable to offer any 
satisfactory explanation for these results, hut we feel and we hope 
that they may open up a line of experimental and clinical investiga- 
tion which may bring forth something of practical value in the 
therapy of this disease. 

I am indebted to Dr. Call Boettiger, Biicctor of Laboratoiy, St. .Toliii’s Hospital, 
and Dr. R. Sclileussncr, Misericordia Hospital, for tlieir a^sistanee in the preparation 
of the seium. 

14S AVest EinuTY-EKiUTir Stiieet. 


VARICOCELE OP THE BROAD LIGAMENT-’ 

By "Wm. it. PisiiER, M.D., P.A.C.S., Toledo, Ohio 

(Surf/con Sf. Vincent Hospital) 

I N j\IUCII of the discussion of varicocele of the broad ligament, the 
old classification of two types is considered: (a) primary or idio- 
pathic, and (b) secondary. The primary or idiopathic type is a true 
dilatation of the veins and not associated Avith any other lesions, dis- 
turbances, or groAA'ths in the pelvis. The secondary type is ahvays 
concomitant Avith pelvic abnormalities or diseases. The incidence of 
type one is so rare that gynecologists of large experience coA’-ering a 
period of many j'^ears haA’^e not seen a single case. 

As the pathogeny of the idiopathic type is disputed, it is CAddent 
that many are accepting a broad interpretation of the meaning of the 
AA'ord “idiopathic” and are holding to the conception of primary 
pelvic varix as due to congenital or doA’^elopmental defects, hence its 
rarity. And further, AAdiere the pathognomy of Amrix is dependent 
upon lacerations, the incidence of pregnancies, displacements, and 
the many predisposing factors that retard the pelvic circulation, this 
varix is a concomitant or sequela and should be classified as type tAVO 

‘Read before the Surgrical Section of the Academy of Medicine of Toledo and 
Lucas County. 



254 


THE A]\rERICAN JOURNAL OP OBSTETRICS AND GA'NECOLOGY 


or secondary, but many writers still consider it as belonging to type 
one or idiopatliic. 

These idiopatliic cases should be classed as pure varicocele and are 
to be differentiated from those where there are lesions of tlie adnexae 
and uterus, which should be classified as type two. 

The occurrence of type two, however, is exceedingly common in 
the aggregate, and if we exclude the varix due to large growths, it 
still remains a clinical picture of much frequency. 

A perusal of case histories reported in the literature will classify 
many of them as representatives of the secondary type of varix. 
During nearly thirty-five years of .surgical work I have not had a 
single case of the idiopathic type. Many cases may seem so at first, 
but subjecting these border line ones to a final critical analysis, they 
fall under the heading of tj’-pe two. 

To elaborate this statement the following case report is of interest. 

In 1902 I was called to a small town to perform a hysterectomy for a supposed 
eancer of the fundus. The imtient, a farmer’s wife, mother of a large family, 
age sixty, was having excessive and repeated uterine hemorrhages. Examination 
was negative. Pelvic organs apparently normal following the climacteric. On 
opening the abdomen, marked varices of both broad ligaments involving not only 
the ovarian but the uterine venous plexus, were noted. No other abnormalities. 
Panhystorcctomy was performed. Patient recovered. Microscopic examination 
.showed no malignancy. 

This varix was secondary, a concomitant of many pregnancies, of various infec- 
tiou.s diseases, and of excessive manual work, manifesting itself late owing to 
atrophy and circulatory changes incident to the climacteric, and now classed in 
the group of organic lesions of permanent dilatation. 

Fothergill insists on making clear and dift'ereiitiating these types 
and classifies varices as secondary, not only those associated with 
fibroids and other newgrowths and with cases of old pelvic infection, 
but also those where there is marked retroversion. 

Tlierefore, if writers adhere to .such differentiation, it necessarily 
must follow that type one, or pure varix of the broad ligament, is 
exceedinglj- rare. 

The recent modern cla.'-sification of this disease, due to the research work and 
investigations of Castano, Hertzler, and Em, go, has clarified many disputed points 
in their entirety, not only as to pathogenesis, secpielae, and complic.ations, but also 
to the proper surgical procedure. 

Castano ’s investigations led him to assort that pure varix is due to primary 
organic changes in the vessel walls, the rc.sultant of infection, principally syphilis. 
Hertzler remarks (1913) that in simple imssivc hyperemia the ve.ssels may con- 
tract and disappear when focal lesions which called them forth subside. 

These hyperemias fall into several classes. When dilatation persists, the vessels 
lose their power to contract and remain permanently dilated regardless of the ini- 
tial lesion. The ineidonce of varix is more prone where general laxity' of the 
fd)rous tissue and the vessels in particular exists. 

Emge continues tlic classification of Hertzler and others of the tern- 
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porary or uonsurgical type, and the permanent or surgical type. The latter is 
subdivided into two groups: the first, venous dilatation duo to disturbed support 
or control of vessels without any auatomic changes in the vessel wallj the second 
group includes those in which anatomic changes have taken place, usually duo to 
inflammatory lesions. Ho further states that ‘'true voricocoles are practically con- 
fined to the latter division.” In the first group, functional changes precede the 
organic changes, while in the second group organic lesions form the starting point. 
The first group is more common and responds to constructive surgery. The second 
is rarely seen and demands resection of the affected vessels. 

In a recent report of 24 cases he classifies 23 as belonging in the first group 
and 1 in the second. 

It is the purpose of this paper to refresh your minds concerning 
tlie significant diagnostic symptoms and tlie etiology; to present the 
surgical methods employed upon the varices, and above all to stress 
conservatism during genital life which is in keeping with our knowl- 
edge of the complications of varix and of the value of the endocrine 
glands. 

Eichet and DeValz (18G0) described a case of primary uterine varicocele unre- 
lated to any pelvic lesion. 

Dudley (18SS) reported four cases treated surgicall.v, commenting on the influ- 
ence of varix on the ovary and the histologic study of the excised veins. 

In 1S91 Petit gave an anatomic and histologic report on the ovary and varices 
of a sclerotic uterus removed by Pozzi. 

From then on the literature is that of reported isolated cases, studies in diag- 
nosis, pathology, symptoms, and treatment. 

Castano, in 1913, began to study pelvic varicocele, since which time ho has 
written much of great value, and advocated the ” Argentine method” for radical 
cure. 

Emge, in 1921 and 1925, reported his observations of 35 cases in his first mono- 
graph and 24 in his last, with much valuable data. He concludes that varicose 
veins are due in the vast majority of cases to damage of the fibroclastic suspenso- 
rium; conservative measures are usually sufiieient; shortening the uterosacral and 
associated ligaments by special suturing and aided by round ligament transplan- 
tation; resection of veins is unnecessary unless there are varicosities duo to inflam- 
matory lesions. 

In six hundred and fifty laparotomies Cotte, 1923, found seven typical cases 
presenting diagnostic symptoms, but with retroversion of the uterus. Ligation and 
excision of veins in the lumboovarian ligament with correction of retroversion 
resulted in cures. 


ETIOPATHOGENESIS 

Eichelpt described a congestive condition of the female pelvis at puberty, with 
well-marked clinical symptoms, that leads to a state of diffuse sclerosis and which 
might form the beginning of the pathologic history of pelvic varicocele. 

Castano analyzed the 'living conditions of his patients and found unsuitable 
work during puberty, hard labor without adequate alimentation or proper habits, 
were predisposing factors, conducive to congestion, but would not cause the condi- 
tion. He found these changes were the result of infection, acute rheumatism, 
influenza, tuberculosis, etc., but the main factor was hereditary or acquired sypli- 
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ilis; tiiat these specific poisons produce a venous and arterial dystrophy or sclero- 
sis. This sclerotic tissue encircles the vein, involves the adjacent nerves and 
causes the neuritis of varicocele. 

Eicliet states the venous plexus is poorly supported in the subperitoneal cellular 
tissue and their walls cannot withstand the blood pressure. 

Auvray suggests some congenital anomaly of venous development. 

Chalier and Dunet (1920) believe lesions of the ovary are a common association 
of and probably the primary cause of varix. In reporting a case of essential tubo- 
ovarian varicocele in a woman of twenty, they assert that Camuset was able to 
find only seven authentic case reports in the literature. In their case the uterus 
and right side were normal, but an enormous development of the left uteroovarian 
veins formed a vascular tumor. The left ovary was small and sclerocystic, and 
showed extensive cystic degeneration of graafian follicles, marked follicular atresia 
and hyperplasia of the lutein cells. They theorize that the ovary plays an impor- 
tant part in the pathogenesis and that the internal secretion of the ovary is the 
most important factor in the vascularization of the entire genital tract. In such 
an ovary the number of cells of internal secretion is increased and hyperfunction 
results. 

Darnall (1917) reports thirty cases. It most often prevails in patients who have 
borne children, and is especially true if the perineal supports have been impaired. 
Ho believes that venous stasis is the cause of the pathologic states found in the 
ovary, rather than a result. 

Kelsall (1921) believes varix is more frequent than supposed and assigns among 
other causes subinvolution of the uterus and ovarian vessels with persistence of 
pelvic engorgement, duo to laceration of the pelvic floor; with the accompanying 
malposition of the uterus, torsion of the vessels is produced and the consequent 
obstruction to the free flow of blood causes venous dilatation. 

Emge (1925), in reviewing the anatomic studies of Blaisdell on the basal liga- 
ments of the pelvis and the perivascular tissue of Cameron, which are function- 
ally inseparable and which maintain a variable degree of traction which in turn 
produce a controlling pressure on the blood vessel they ensheath, believes they 
not only constitute a large part of the pelvic support, but arc indispensable in the 
control of normal venous and lymphatic pelvic circulation. 

SYMPTOMS 

The subjective manifestations of varix are varied and abundant, 
ranging from hysteria to melancholia. The most common complaint 
is continuous pelvic pain with rectal and vesical tenesmus, aggravated 
previous to menses and alleviated during flow. The menstrual flow 
is abundant and of the menorrhagic type, often merging into metror- 
rhagia. 

Following menses, leucorrhea of the hydrorrhea type develops; 
congestion of the venous plexus adjacent to the clitoris produces a 
“permanent voluptuous sensation” at the least stimulation, not grat- 
ified, owing to dyspareunia. 

The objective signs are but few and are usually of a negative 
cliaracter. They may be local and general. 

In the local manifestations varix may be a.ssoeiated with a large 
uterus in retroflexion with edematous ovaries, painful rugosities iu 
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the vaginal wall, viiicli may be hot, turgid, and edematous. Tlie 
varicosities may he palpated in the upright position. 

The general phj’sical signs are those of endocrine dysfunction. 
The congestive hypothyroid type described by Hertoghe, Levi, and 
Rothschild (A’arix of legs and labia) and of liyperovariauism and 
hypothyroidism. 


SURGICAL TREATHEXT 

To survey aiid interpret a few anatomic facts in order to api)ly 
proper curative surgical technic it ■will be apropos to mention briefly 
the pelvic venous system. 

The vaginal, liemorrhoidal, vesical, and uterine plexus drain into 
the inferior hypogastric veins and follow tlieir eorresjionding arteries, 
surrounded by a dense connective ti.ssue mixed Avith muscle fiber. 
With certain few exceptions, venous overdistention and permanent 
dilatation are safeguarded by this dense perivascular tissue. 

The pampiniform plexus empties through the ovarian veins into 
the vena cava on the right side and the renal vein at right angle on 
the left. They are long and tortuous, with numerous ■branches and 
are practically devoid of connective tissue and muscle support. Such 
anatomic development renders them susceptible to temporary and 
permanent dilatation; the left plexus more so, owing to the absence 
of a valve in the vein. 

The .surgical technic adopted .should be guided by the pathology 
and type of varix presented. 

Emge .sums up his cases thus: damage of the fibroelastic suspenso- 
riuni produces varix in the majority of cases, and proper shortening 
of the round and sacrouterine ligaments is productive of success. 
Resection of veins is indicated only Avhere anatomic changes in the 
vessel Avail haA'e talcen place. 

In the past, I have been splitting the broad ligament posterior to 
the round ligament, exposing the varices, ligating AAuth excision, and 
closure of the peritoneum. 

This AA-'as abandoned, OAving to incompletene.ss, distortion of tube, 
and sometimes hematoma of the broad ligament. In several instances 
it AA^as necessary to remove the healthy tube, due to tlie above compli- 
cations, since Avliich time mere double ligation of vessels Avith linen, 
through the broad ligament, lias been practiced Avitli restoration of 
pelvic supports. 

As before stated Cotte (1923) ligated and excised the veins in the 
lumboovarian ligament; Castano devised and published (1925) AAdiat 
he designates the “Argentine method,” Avhich appeals to our anatomico- 
surgical sense for positive results. It is simple and easy, and over- 
comes the mechanical cause of varicocele. He splits the peritoneum 
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on the ilioovarian ligament, dissects the uteroovarian venous trunk 
which is double, isolates, and cuts between ligatures; the peritoneum 
is closed with catgut. 


COMMENTS 

I maintain that, in our modern classification of pelvic Amricoeele, 
we should retain the idiopathic type or pure varicocele. As before 
stated, Camuset found but seven authentic cases deported in the lit- 
erature. In deference to these fortunate writers and in justice to 
their memories as well as to clinical and surgical significance of this 
type, though rare, it should be a part of our classification. It clari- 
fies this subject, it will end further disputes, and aids in the place- 
ment of varix in its proper type or group. 

Castano has stated that infection plan's an all important part in 
the causation of organic lesions of the pelvic veins from simple hj^per- 
emia to permanent organic dilatation and finds that syphilis is pre- 
dominant. In our earlier cases this etiologie factor may have been 
present, but since our routine Wassermanns, I fail to find it a predom- 
inating factor. And when present, it has been a potent factor in the 
development of disturbing sequelae postoperative. 

The disastrous effects of the streptococcus on the circulatory sys- 
tem are common clinical manifestations and I have noted, in the past 
fcAV years, more cases of pelvic varix than ordinarily since the visita- 
tion of the epidemic of influenza. Permanent and satisfactory results 
are obtained in the pelvis, as well as other organs of the body, only 
when these foci of infection are completely eradicated. 

The personal and clinical history of the patient is of the utmost 
importance in the determination of the surgical technic to be adopted. 
I have made it a rule that, in the presence of general infection and 
especially associated with menorrhagia, the .shortening of ligaments 
and repair are supplemental to ligation or excision of veins. And 
further in this connection that during genital life no associated 
ovarian cysts that were present warranted ablation, our clinical ex- 
perience coinciding with Daimall’s statement that venous stasis is 
the cause of the pathologic states found in the ovary, rather than a 
result. 

The preceding methods represent in the vast majority of pelvic 
varices the surgical technic to be adopted. There are, however, cer- 
tain types of cases that warrant and need radical procedures other 
than those above advocated. In the first type or idiopathie, the mode of 
procedure should be dictated by the size of the mass, to assure .success. 

While I hesitate to be dictatorial, surgical judgment would indicate 
something more than .su.spension and ligation and exci.sion in the iliac 
lumbar ligament. 
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Keasoning from analogous vai’ix manifestations in the extremities, 
when resection has taken j)lace at different levels, the occasional 
sequela of thrombophlebitis from effects of tubercle bacillus, spiro- 
cheta, and streptococcus, often necessitates the removal of the entire 
vein. 

So here mere resection in the ovarian ligament could by the com- 
plication of thrombosis, infection of broad ligament veins, etc., pro- 
duce an affection equally as disturbing as that for which the proce- 
dure ivas emploj^ed, and necessitate further laparotomy for complete 
excision. 

As before stated, in m}’^ experience, it was necessary through acci- 
dental complications to remove in several cases the broad ligament 
as well as the tube, but conseiwing the ovary, with eminently satis- 
factor}^ results, so it seems that surgical principles would dictate 
complete excision of the protuberant mass of veins, and in so doing 
the broad ligament and tube should bj’’ their close intimacy be re- 
moved en Hoc. 

In the advanced climacteric varieties there are two types that are 
sometimes associated with pelvic varicocele. 

The first of these is represented by permanent dilatation of veins, 
with laxity of supports, malpositions, and complete procidentia. 
Where conservation of the uterus is desirable in this variety, and 
where no organic lesions of the veins are present, the surgical technic 
in no wise should differ from the conservative methods as adopted 
and advanced for those in genital life. 

The second variety is represented by atrophy and sclerosis of tis- 
sues, with contracture of ligaments and fixity of uterus, and asso- 
ciated permanent organic dilatation, of not only the tuboovarian 
veins, but also the uterine plexus. Here, too, are often found the 
rectal, vesical, labial dilatations with varix of the extremities. 

I have had occasion to operate upon many of these patients who 
presented the pathologic picture as stated, and whose clinical picture 
of pelvic pain and excessive hemoiThage was uniformly present. 

While I am open to conviction, I confess a timidity and have a 
lack of assurance as to the end-results in merely resecting the ovarian 
veins for this condition, and until such time as statistics will disprove 
this radical operation, I shall still advocate panhj’-sterectomy for the 
climacteric variety. 



THE PREOPEEATIVE RESPONSIBILITIES OP THE 

GYNECOLOGIST- 


By Walter T. Dannreuther, M.D., P.A.C.S., New York City 

(Professor of Gynecology, New Yorh Post-Gradnote Medical School and Hospital) 

S INCE Riost pelvic oijerations are elective and but few emergent, 
the gynecologist usually has ample time for thorougii preopera- 
tive study and preparation of his patients. Yet it must be conceded 
that not infrequently after operation tlie patient is disappointed by 
the persistence of symptoms or the surgeon distressed by an unex- 
pected death. The prevention of these unfortunate eventualities is a 
problem, worthy of serious consideration. Expert anesthesia, asepsis, 
and the easily acquired technic have made pelvic surgery so safe that 
postoperative recovery can no longer be accepted as the sole criterion 
of success. The patient submits to operation because .she is led to 
believe that her symptoms cannot be relieved otherwise, and that the 
repair of anatomic injuries or removal of diseased tissue will cure 
her ailments. How incumbent it becomes upon the gynecologist, then, 
not onij’- to detect pathologic change.s, but also to correlate cause and 
effect correctly, so that the purposes of the operation may be fulfilled 
in eveiy respect. Even with operators of intellectual honesty and 
highly developed diagnostic acumen, unsatisfactory results and sur- 
gical disasters follow pelvic operations sufficiently often to justify a 
critical .survey of the factors concerned in their causation. 

The gjuiecologie examination of the patient is a simple matter ; the 
examination of the gynecologic patient is a complicated procedure. 
The former can be accomplished in a few minutes; the latter takes 
time, and involves the exercise of all our diagno.stic resources. The 
tendency to forget that the exciting cause of syjnptoms may be cither 
remote or local is so great that, in the presence of frank pelvic path- 
ology, a coexisting lesion elseAvhere may not CAmn be suspected or 
sought. For example, alterations in the menstrual function are not 
infrequently manifestations of constitutional disease, secondary ane- 
mia, neuroses, or the inherent peculiarities of the patient, as accJI as 
of endocrine imbalance, uterine neoplasms, and adnexal disease. 
Leucorrhea, particularly in virgins, is as likely to arise from impaired 
physiologic proce,sses as from pathologic pelvic conditions. A vaginal 
discharge is frequentlj^ associated Avith anemia, and promptly cured 
AA’ith iron and arsenic. In .several ea.ses of leucorrhea occurring in 
adolescent girls, radiograph^' of the che.st disclosed the presence of 
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an incipient pulmonary plilhisis. Tlie futility of local or operative 
treatment under such circumstances is obvious. {Sacral backache 
may be due to retrodisplacements of the uterus, but it may also be 
an expression of focal infection, an overloaded colon tugging on its 
anesentery, sacroiliac strain, po.sterior parametritis, and numerous 
other etiologie abnormalities. 1 confess to personal embarrassment 
in tAvo instances in Avhich this type of backache continued after 
plastic and round ligament operations, and in Avhich it Avas promptly 
relieved by .subsequent tonsillectom}'. I operated upon another pa- 
tient AA'ith adherent retroflexed uterus, and Avas chagrined aftei’Avard 
to find that the backache persisted until the plantar arches Avere sup- 
ported. Pain in one of the loAA'er abdominal quadrants sometimes 
serves as the pretext for the removal of an ovary or the appendix, 
AA’hen the real cause of the annoyance lies in the uxunary tract. In 
one ease of this character, seen about ten years ago, the patient had 
been subjected to a left oophorectomj' and tubal resection bj' another 
operator tAvo years before 1 saAv lier. Since tlie inguinal pain had 
recurred, I made the mistake of operating upon her again, removing 
a hydrosalpinx in the stump of the left tube, and the right ovary, 
Avhich had become cystic. It soon became evident that the second 
opei’atiou had also failed of its object, and that the exciting cause of 
the pain must be searched for elseAvhere. A renal function test, 
ureteral catheterization, and ixyelography demon.strated a pronounced 
stricture of the left ureter, AAdiich Avas easily cured by dilatation. I 
have never done an elective gynecologic operation since then Avithout 
preliminary cystoscopy and an iudigocarmine renal function test. In 
a careful analj'sis of 600 conseeuthm priA'ate case histories, it Avas 
surprising to find that 119 , or 20 per cent, of gynecologic patients 
had some definite lesion of the urinary tract or .symptoms referable 
to it. 

Prom the foregoing premise.s, the folloAving inferences seem justi- 
fied: a liberal amount of time should be allotted to ncAv patients,- 
history-taking should not be delegated to office assistants ; a complete 
physical inventory is essential; cystoscopy is an indispensable aid to 
the gynecologist, and a renal function test should be done before 
eveiy elective operation. The further one advances in the practice 
of his specialty, the more serviceable are found the fundamental 
principles of diagnosis. 

Some years ago Sir D’Arcy PoAver formulated the folloAving aph- 
orisms in describing the dcAmlopmental stages in a surgeon’s career: 
“In the fir.st, he loses his fear of hemorrhage; in the second, he ceases 
to multiply operations ; in the third, he acquires the moral courage to 
stop in the middle of an operation AAdien he finds the condition inoper- 
able. There is a final stage AAdiicli he never acquires Avith the present 
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span of life, the ability to gauge correctly the vital resistance of the 
patient; yet on this depends the success of every operation.” At 
the present time, however, we seem to he approaching the elusive 
fourth stage, by invoking the aid of modern laboratory procedures. 
Most surgieal catastrophies are the result of serious constitutional or 
metabolic impairment, and while it is true that some patients may 
recover in spite of such derangements, others will surely die of them 
if they are not discovered and corrected. The constantly broadening 
field of biologic chemistry has furnished so much enlightening infor- 
mation that, with painstaking preoperative investigation, our prog- 
nostic facilities are tremendously enhanced. It is therefore better to 
devote the necessary attention to these details than to rue the over- 
sight of them after the grave has been filled. I admit that routine 
laboratory examinations have been overpopularized, and that occa- 
sionally there is danger of a laboratory report superseding clinical 
judgment, but this is an extreme to which I have no reference. It is 
quite possible to become proficient in the science of medicine and stiU 
practice the art. 

No general anesthetic should be administered, except in emergency 
cases, without an examination of the heart, and if there is marked 
evidence of cardiac functional disturbance, an electrocardiogram and 
renal function test should be done. Many operative cardiac deaths 
are renal deaths. Those patients who show lengthening of conduc- 
tion time should be digitalized. Cases of aortic lesions and mitral 
stenosis are always hazardous. Good compensation of all valvular 
leaks is of paramount importance, and if time is necessary to secure 
it, time should be taken. A compromised myocardium is often the 
unrecognized cause of death; unrecognized because the patient does 
not die of cardiac failure but of embolism or pulmonary complica- 
tions. In the field of obstetrics, a patient with mitral stenosis may 
begin her pregnancy with apparently good compensation, and subse- 
quently develop cardiac asthma, bronchitis, or dangerous decompen- 
sation. As the intraabdominal pressure increases slowly, the symp- 
toms progress insidiously, are easily recognized, and appropriate 
therapeutic measures can be instituted before the patient succumbs. 
On the other hand, in operative work the complications must be antic- 
ipated; the cardiac reserve fails rapidly and there is usually insuffi- 
cient time to apply corrective measures before the patient expires. 
The simplified technic of infiltration, parasacral, and spinal anesthe- 
sia have done much to diminish the postoperative morbidity and 
mortality in patients with crippled hearts. 

Arterial hypertension is nearly always associated with subnormal 
renal function. Blood pressure readings should be taken invariably, 
and the pulse pressure regarded as particularly significant. Patients 
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should be educated to submit tweiitj^-four-hour and not casual speci- 
ments of urine for examination. If the daily renal excretion of urea 
is less than 300 grains, blood retention of nitrogenous waste products 
may be suspected. Indulgence in routine determination of the chem- 
ical elements of the blood places an unnecessary burden upon the 
laboratory. The patients upon Avhom such tests should be done are 
those over fifty years of age, those with hypertension, with poor 
renal function, with nephritis or diabetes, and those confronted with 
a formidable operation. Although chromocystoscopy is preferable 
for the diagnosis of urinary lesions other than nephritis, the pheuol- 
sulphonephthalein test is a better indicator of the metabolic processes 
as represented bj’- the kidneys. Abnormal quantities of urea nitrogen, 
uric acid, or creatinine in the blood should be reduced before any 
elective pelvic operation is undertaken. A salt free diet, with re- 
stricted protein ingestion, stimulation of the emunetories, absolute 
rest, etc., will do much to convert a poor risk into a good one. 

Acidosis has been recognized as an entity and as a grave incident 
in operative eases for a long time. While it may be associated with 
hyperglycemia, it may also exist independently of diabetes. Not 
only is it necessary to detect its presence before operation, but also 
to fortify the patient against its advent afterward. This explains 
the practice of prescribing alkalis before operation and the inclusion 
of alkalis and glucose in postoperative treatment indiscriminately. 
Recently, however, the frequent occurrence and seriousness of alkalo- 
sis as a complicating factor has become appreciated, and this chal- 
lenges the wisdom of such routine therapy. Acetone and diacetic 
acid in the urine, usually regarded as suggestive of acidosis, have 
been observed in the presence of alkalosis. I have also noted a high 
urea nitrogen of the blood concurrently Avith a greatly increased CO, 
combining poAver. Distinction between acidosis and alkalosis is im- 
perative, as the treatment of one exaggerates the other. The deter- 
mination of the hydrogen-ion concentration of the blood and the CO, 
combining poAver of the blood plasma are of immense practical value 
in differentiating the tAvo. In fact, I believe that postoperative treat- 
ment can be regulated more intelligently with a knoAvledge of the 
CO2 combining poAver than Avith the estimation of any other single 
blood component. The essential eause of acidosis is usualty an insuf- 
ficient utilization of carbohydrate, because of an inadequate supply 
of the cai’bohydrates themsetyes or because of the inability of the 
body to oxidize them, so that a glucose solution given intravenously 
Avill soon compensate for the deficiency. The glucose has considerable 
value as a diuretic, counteracts the endogenous destruction of body 
proteins, and aids materially in maintaining renal function. Bicar- 
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bonate of soda or potassium acetate may be added to advantage. In 
alkalosis, the remedial measures consist of hydrochloric acid and 
chlorides. 

I would utter a word of caution against the use of radium in the 
pelvis of any patient with a goiter and an increased metabolic rate. 
Such a patient, with a rate of plus 26, was recently referred to me 
for treatment of a cervical carcinoma. An application of 2000 milli- 
gram hours was promptly followed by an intense thyrotoxicosis and 
death in forty-eight hours. Reexamination of the blood after twenty- 
four hours showed an insignificant increase of. the urea nitrogen 
from 11.9 to 14, and of the CO„ combining power from 56 to 60. The 
systolic blood pressure, howevei-, rose from 150 to 208. The clinical 
picture was that of a patient with a toxic goiter who had been given 
thyroxin. While these untoward effects cannot be explained, I can- 
not help but feel that this unfortunate occurrence was due to some- 
thing more than coincidence. 

Women with a pronounced anemia are universally recognized as 
risky candidates for operation and are transfused beforehand. I 
would add my voice to that of Ward and others, in a plea for the 
preoperative transfusion of those with lesser degrees of anemia, es- 
pecially those with impaired physiologic functions, to insure a gen- 
erous supply of oxygen to all the tissues. Patients with large bleed- 
ing fibroid tumors can be treated with just enough, deep x-ray 
therapy to control the hemorrhage, and then transfused, before 
hysterectomy. It is unwise to transfuse the patient fir.st, since the 
irradiation has a destructive effect upon the newly introduced leuco- 
cytes, particularly the lymphocytes. On the other hand, more bene- 
fit will be derived from the transfusion if the blood leak has already 
been stopped. Immediate operation is then no longer urgent, and 
additional time may be taken to reinforce the patient’s vitality in 
other ways. 

Several cases of acute pyelitis developing during the second week 
of an apparently smooth convalescence have impressed upon me the 
advisabilitj" of giving patients who .show indicanuria a series of 
colonic irrigations before operation. The oral administration of Bacil- 
lus acidophilus cultures also seems to help in the control of the toxic 
intestinal emanations, from which the pyelitis probably originates. 
Hexylresorcinol in full doses protects the upper urinary tract from 
bacterial invasion, and is a useful prophylactic agent in these cases. 

The time at my disyiosal does not permit of the considei’ation of 
other important details that influence operative success. Neither has 
it been possible for me to present the biocheinie aspects of the subject 
in a technical manner. As a clinician, I have learned to value and 
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profit by the inforiiiation to be secured from Ibe laboratory, not at 
the expense of surgical juclgmenf, but correlating the one with the 
other. In emergence" cases, the gynecologist mtist try to save life; in 
elective eases, he assumes the responsibility of relieving symploms 
and conserving life, and must exercise eternal vigilance that life is 
not jeopardized. 

oSO l^AKK Avexit. {For (li-^ciis.sion, arc pacjc 2.S().) 


A SUGGESTION FOll DEAINAGE IN CESAREAN SECTION . 

By Samuel S. Rosenfeld, j\I.D., New York 
(Adjunct Gynecologist and Ohstetrican at the Lebanon Ilosyttal.) 

R ecently, l had an opportunitj^ to assist in two cases of cesarean 
section where forceps delivery had been attempted and which 
were presumably infected. An infraumbilical incision was made, the 
uterus opened in its lower segment and closed in three layers. A 
cigarette drain was inserted into the pelvic cavity and the patients 
made very satisfactory recoveries. Both women were in extremely 
precarious conditions, and the blood and time saved by employing 
this technic made us feel that these elements were important factors 
in the .successful outcome. 

In transperitoneal section venous hemorrliagc may at times prove 
copious and troublesome. In separating the visceral peritoneal flaps 
the peritoneum is undoubtedly injured, and its resistance is thereby 
lowered. In addition, a large raAV surface teeming with lymphatics 
is opened to possible invasion by pathogenic germs, their toxins, or 
both. The majority of patients in Avhom transperitoneal sections are 
performed are usually those who have been in labor for a long time 
and are presumably infected. In patients of this class any technic 
which will save time in the performance of the operation and will 
conserve the patient’s blood and will also provide a walled-off passage 
for the dramage of infected products, should prove valuable. 

Drainage in connection with ce.sarean sections appealed to me and I 
have modified it for the purpose of increasing the benefits to be derived 
therefrom. It is believed that the initial spill does not contain the 
organisms responsible for peritonitis, but that peritonitis, when it 
does occur, is caused by pathogenic germs wliich invade the uteru.s 
about the fifth day and reach the peritoneum by migrating through 
the uterine suture lines. This latter view and the well-known facts 
pertaining to adhesions in the peritoneal cavity, led me to attempt 
the technic that I .shall describe in this preliminary report. Concern- 
ing peritoneal adhesions I can best quote from Rost’s book on Patho- 
logical Physiology (translated by Rei.sman) : “The foreign body is 
such an effective .stimulus to the formation of adhesions that a pus 
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focus will be walled oil! from tlie remainder of the abdominal cavity 
in tAvelve hours (Volcker). Indeed even such a mild irritant as a 
rubber or glass tube stimulates the formation of enough adhesions to 
prevent the evacuation of pus except from the sinus through whicli 
the drain passes.” 

Technic . — The patient is catheterized and the skin of the abdomen is prepared in 
the usual manner.- A median infraumbilical incision is made, the peritoneum is in- 
cised, and the abdominal cavity is walled off by laparotomy pads. A hypodermic 
injection of % c.c. of pituitrin is given. The uterus is mesially incised in its lower 
segment and the baby is delivered either by podalic version, cephalically (two linger.^ 
iu the mouth) or by forceps. The placenta is then delivered manually, the uterus 
tamponed with iodoform gauze and the incision closed in three layers, two layers of 
continuous chromic catgut No. 2 for the muscle and a continuous Licmbert suture of 
No. 1 chromic catgut for the visceral peritoneum. A cigarette drain is then placed 
directly over the wound on tlic uterus and made to exit at the lower angle of the 
abdominal incision. The drain is held in position by looping a few interrupted plain 
catgut No. 0 sutures around it, the sutures passing through the subjacent anterior 
uterine wall. This catgut is absorbed in from twenty-four to forty-eight hours and 
should it for some reason be necessary to remove the drain, there would probably bn 
no sutures hindering removal after twenty-four hours. In my two cases, I removed 
the drain on the sixth day after operation, but, if desired, it could have been removed 
with safety on the third day. 


CASE REPORTS 

Case 1, — Mrs. A. L., thirty years of age, bom in Germany, admitted to Lebanon 
Hospital on April 1, 1925. She had several attacks of acute articular rheumatism 
while in Germany and was told that she had heart disease. The history on admis- 
sion states that the patient is a primipara and has been in active labor at her home 
for about thirty hours. Her family physician w’ho was in attendance at this labor, 
had made several vaginal examinations without the use of gloves. Examination re- 
vealed a very stout, florid, female in active labor. The heart showed moderate hyper- 
trophy, and a loud systolic murmur heard at the apex and transmitted to the left- 
There is also a presystolic murmur, heard at the apex accompanied by a palpable 
“thrill.” Fulse 130. Pull term pregnant uteras, vertex below and unengaged, fetal 
back to the left and heart heard in the left lower quadrant, ICO. 

Vaginal examination at the patient’s home revealed the fetus in the L. 0. A. posi- 
tion and the head unengaged, cervix four fingers’ dilated, membranes ruptured, 
pelvis generally contracted. 

On arrival at the hospital she was immediately taken to the operating room and 
under local anesthesia (novocaine 1 per cent) I performed a cesarean section employ 
ing the modified technic as described above. In addition I placed a small drain in 
the lower angle of the wound extending into the bottom of the vesicouterine space. 
This latter drain was removed on the third day postoperative. 

Immediately after operation her hemoglobin was 75 per cent (Dare), systolic 
blood pressure 134. Her convalescence was satisfactory, and on the fourteenth day 
after operation she was discharged from the hospital. At this time the abdominal 
wound was healed except for a small granulating area at the lowermost angle. 3 
have seen the patient since and her wound is entirely healed. There is no evidence 
of any hernia; the uterus is normal in size, position and consistency. The adne.xa is 
normal. 
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Case 2. — Mrs. M. Y., thirty years of age, admitted to Lebanon Hospital, Nov. 
19, 1925. Family history is irrelevant. Patient had a laparotomy performed for 
uterine displacement. Docs not know nature of the operation. Has o. o living child 
eight years of ago and three years ago had a promatufo labor in the eighth month 
of gestation. The nature of the operative delivery employed in delivering her of this 
premature infant, she docs not know but states that after this procedure she was 
“poisoned,” remained in bed for six weeks, and had three blood transfusions. In 
the last three years she has had two miscarriages. 

Patient began to have labor pains at 1 a.M- on morning of admission. She was 
admitted to the hospital at 10 p.m. At that time her family physician found the 
cervix thick and leathery and two fingers dilated. Membranes were intact. He rup- 
tured her membranes the next day and cendcal dilatation at this time was three 
fingers, but the cervix was still thick and leathery. The pains were weak and inef- 
fectual. She received several doses of morphine sulphate hypodermically. She slept 
and appeared rested, but the cervix neither softened nor did the pains become effec- 
tive. Because of the previous deliveries per vagimm, we decided to treat her con- 
servatively. After three days of labor with the cervix still thick and leathery, how- 
ever, the patient gradually becoming exhausted and the fetal head still unengaged, 
operative delivciy was considered. The patient was very anxious to have a live baby 
and would not consent to any procedure that would risk the life of the cliild. Pa- 
tient was operated upon under local anesthesia (1 per cent novocaine) supplemented 
by gas oxygen. The modified technic as outlined above was followed and in addi- 
tion a small cigarette drain was inserted into the anterior culdesac. While closing 
the uterine incision, it was noted that the muscle in the lower one-third of the wound 
was exceedingly thin. The abdominal wound was closed, as is usual, in layers. 

At the time of operation a culture taken from the interior of the uterine cavity 
contained hemolytic streptococci. Two days later a culture taken from the gauze 
portion of the cigarette drain overlying the uterine wound also contained hemolytic 
streptococci. Six day after the operation the abdominal wound at some distance 
from the drain broke down and cultures from this area contained hemolytic strepto- 
cocci and Staphylococcus aureus. Drain to pelvis was removed three days after 
operation and uterine drain eight days after operation. On irrigating the uterine 
drain tract with acriflavino solution because of the presence of a purulent discharge, 
the irrigating fluid was noted to come out from the vagina. Vaginal examination 
by means of a speculum showed that this fluid was coming from the cervix, thus 
confirming the presence of a uterine fistula. The patient made an excellent recovery, 
leaving the hospital on the fourteenth day after operation, and her convalescence 
was fairly comfortable. Postpartum examination on Jan. 9, 1926, revealed a well- 
healed abdominal wound, uterus normally involuted, in normal position and freely 
movable. Adnexa normal. 


SUMSIARY 

A preliminary report is presented of a modified technic for the per- 
formance of cesarean section in patients who are presumably in- 
fected. 

Two cases are reported in which this technic was employed, in one 
of which cultures revealed the presence of hemolytic streptococci at 
the time of, and subsequent to, the operation.^ 

•Note: The wi-iter has since operated by this technic on five additional pre- 
sumably infected cases, with good results for both mother and child. 
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A uterine fistula occurred in the case showing lieinolytic strepto- 
cocci. Undoubtedly numbers of these organisms and infected- mate- 
rial escaped through the hole in the uterus, but the tract formed by 
the uterine drain offered an avenue through Avhich the noxious ele- 
ments could escape. 

Both patients recovered and postpartum examination revealed nor- 
mal genital organs. 

■1272 Gr.AND CONCOUUSK. 


A CLINICAL STUDY OF ONE HUNDRED AND THIRTY-THREE 
PREGNANCIES FOLLOWING CESAREAN SECTION'' 

By Karl i\r. Wilson, M.D., Rochester, N, Y. 

(From the OVstctrical Department of the Johns Ilopldns Hospital and University) 

T he woman who has had one pregnancy terminated by cesarean 
section, and again becomes pregnant, presents a very real clinical 
problem. With the present rather Avidespread tendency to resort to 
delivery by abdommal section on account of numerous indications, 
other than contracted pelvis, more and more women present them- 
selves each year requiring a decision as to the management of subse- 
quent pregnancies. 

The fundamental question involved, of course, concerns the be- 
havior of the uterine sear in the pregnancies following cesarean sec- 
tion, and Avhether this scar Avill break down as a result of the strain 
to Avhich it is subjected, Avith the attendant disastrous consequences 
to mother and child. This accident has occurred on numerous occa- * 
sions and one line of treatment to preA'^ent its occurrence has been 
suggested, namely, that cA'cry Avoman AAdio has once been delWered 
by cesarean section should have all subsequent pregnancies termi- 
nated in a similar manner, or as it has been tersely expressed, “once 
a cesarean, alAAmys a cesarean.” 

In this connection a number of questions naturally arise. Is such 
radical treatment ahvays necessary in the treatment of subsequent 
pregnancies occurring in these patients? and as a corollary to this, 
hoAA’ real is the danger of rupture of the uterine scar? and again, is 
it possible Avith the present methods at our disposal to select the 
patients in AA-hom rupture of the uterine scar is particularly likelj" 
to occur? 

In the hope of being able to .suggest reasonably satisfactory an- 
SAA-ers to these questions, I have analyzed the re.sults obtained in all 
the cases of pregnancy folloAving ce.sarcan section occurring in Ihe 
Johns Hopkins Hospital for a period of tAA'^enty-Ihree years, from 1902 


•PrfJHented before the Buffalo Academy of Medicine, March 17, 1920. 
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to 1925. While realizing that this has been a nmch discussed subject, 
the Tery frequency of its discussion and the variety of views presented 
indicate that satisfactory answers to the que.stions involved have not 
yet been obtained. Nearly all of the reports presented up to the 
present time have included only comparatively small series of cases, 
or have represented collections of cases from various sources. It was 
felt, therefore, that the presentation of a fairly large series from a 
single clinic might prove of value in properly evaluating the questions 
involved. During the period covered we have had the opportunity of 
observing 133 pregnancies following cesarean section ; these preg- 
nancies occurring in 100 women. In the majority of instances the 
original operation was performed in this clinic, but in a number of 
them it had been done elsewhere. Included in this material are 
the series of 10 eases recorded by Whitridge Williams in 1917, in his 
study on the healing of the uterine cicatrix, as well as the series of 
64 women reported by Gamble in 1922. With this increased material 
we are now- in a ])osition to make a more extensive clinical study of 
the questions involved, and to decide Avh ether conclusions previously 
drawn are correct or are in need of revision. 

In our entire series, 73 women were observed in a single pregnancy 
following the original operation, while 21 were observed in two, and 
6 Avomen in three pregnancies subsequent to cesarean section. If avo 
noAv proceed to a consideration of the mode of termination of these 
pregnancies and the end-results obtained, a number of points of in- 
terest are encountered. I shall consider first that group in AA'hich 
cesarean section Avas .repeated in the subsequent pregnancies. 

A high percentage of the Avomen in our series presented varying 
degrees and types of pelvic deformity, the disproportion betAveen the 
size of the pelves and the presenting part of the child giAung the 
indication for the original operation. Where marked disproportion 
AAms again present in subsequent pregnancies, delivery, by cesarean 
section again became the procedure of choice. It should be noted, 
hoAvever, that this procedure Avas also elected in four Avomen Avith 
normal pelves on account of other indications; namely, once for pre- 
mature separation of the placenta, once for nephritis, and tAvice on ac- 
count of the age of the patients. In this series, the operation Avas 
repeated once in 52 instances, Avhile in 15 Avomen it Avas repeated tAvice, 
and in 2 others three times. In these 88 operations performed on 69 
patients there Avere three maternal deaths, a mortality of 3.4 per cent. 
Inquiring into the causes of death in these patients, I find that in one 
instance it Avas due to hemorrhage, in another to general peritonitis 
folloAving a conservative operation done late in the second stage (oper- 
ation performed tAventy years ago), AAdiile in the third it Avas due 
to general peritonitis folloAving an intestinal injury AAdiieh occurred 
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on account of dense adhesions between the intestines and the uterine 
scar of the previous operation. This latter death is one which must 
be directly attributed to the repeated cesarean section, and the in- 
creased difficulty which may attend the procedure on account of the 
possible presence of dense adhesions. 

The formation of adhesions following cesarean section is in our 
experience a very frequent occurrence, and while, as Gamble pointed 
out, they occur more frequently in those patients who exhibit a febrile 
puerperium following the operation, yet they are also encountered 
with an unfortunate frequency in patients who have presented a most 
satisfactory convalescence. Often they are of a delicate filmy nature, 
and give rise to no discomfort to the patient, and cause no particular 
difficulty at subsequent operation. A frequent type of adhesion noted 
was that of the single rather broad band, extending from the site of 
the uterine incision to the anterior 'abdominal wall. This particular 
type of adhesion probably does no great harm, but rather may serve 
as a suspensory ligament to the uterus. In a number of our patients 
it was noted at the time of their discharge from the hospital that the 
uterus was definitely adherent to the lower angle of the abdominal 
scar and yet these patients when seen some months later were found 
to have quite movable uteri, doubtless due to the stretching of this 
adherent band, a situation comparable to that observed, following 
the old operation of ventrosuspension. 

Again, adhesions between the uterus, omentum, peritoneum, and in- 
testines may be quite generalized and very dense. Such a condition 
naturally adds greatly to the difficulties of a subsequent operation, 
and incidentally increases its risk. Even the low cervical operation 
may be followed by this complication. From the above findings it 
may be seen that repeated cesarean section is not to be regarded as 
an entirelj^ innocuous procedure. 

Let us now consider the results obtained in the case of patients 
udio were delivered by the natural passages, at or near term, follow- 
ing one or more cesarean sections. This group comprises 29 women, 
in whom 39 deliveries occurred. In addition 9 spontaneous labors 
occurring in this group of women were cared for elsewhere, but in the 
absence of accurate records they have not been included for con- 
sideration in this series. 

The original operations were performed on account of various indi- 
cations. In a number the operation had been done on account of 
disproportion in women presenting moderate degrees of pelvic con- 
traction. In the subsequent pregnancies the children were smaller, 
disproportion was not present, and labor was allowed to proceed. 
(Brief records of the case histories of several of these patients show- 
ing points of special interest are appended.) In other patients cesa- 
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rean section liad been performed on account of suck indications as 
antepartum hemorrliage and eclampsia, in women presenting normal 
pelves. In the patients under consideration 25 pregnancies terminated 
spontaneously, 11 Avere delivered b}’- low or mid forceps operations, 
and 3 by version. It is also of interest to note that 4 women in this 
group Avere each delivered three times subsequent to the cesarean 
section. 

When the results obtained in this group are considered, Ave find 
that from the maternal standpoint they Avere uniformly excellent. 
There Avere no maternal deaths and no evidence of injury to the 
uterine scar. From these findings it is at once obvious that in this 
group of Avomen repeated cesarean section Avas quite unnecessary 
from the maternal standpoint. 

Considering the end-results from the standpoint of the child in this 
same group, Ave find that scA’^en children Avere born dead or died 
AA'ithin tAvo Aveeks, a fetal mortality of 17.9 per cent. This Avould 
seem to be an unusually high figure, but on examining the individual 
records, aa’c find that in only one instance did death occur in a full- 
term child, all the other deaths being in premature infants Aveighing 
less than 2400 gm. at birth. The single dead-born full-term child Avas 
delwered bj" Ioav forceps after a fiA'e hour labor. Death aalts due to 
intrauterine asphyxia and may be fairly attributed to the effect of 
the delivery. 

The proportion of premature infants in this group Avould appear to 
be unusually large, but considering the entire series they represent 
an incidence of 4.6 per cent. Furthermore, of these premature infants, 
tAvo Avere born to Avomen suffering from nephritis and one from syph- 
ilis, factors Avhich definitely contribute to prematurity and death. It 
Avould scarcely seem justifiable, then, to draAV the conclusion that 
cesarean section in one pregnancy predisposes to premature birth in 
subsequent ones. 

That most serious of obstetric accidents, rupture of the uterus, oc- 
curred three times, an incidence of 2.2 per cent, AAdiich is a figure 
someAvhat beloAV those of Rongy and Eardley Holland, AAdio placed 
the incidence of this accident at 3 per cent and 4 per cent respec- 
tively. The records of these three patients present a number of points 
Avhich justify a more detailed presentation. 

The first patient (Case 21 cited by Gamble) was a twenty-four-year old black 
multipara, with a generally contracted rachitic pelvis, diagonal conjugate 9.5 cm. 
Her first pregnancy ended in premature labor. At the end of her second pregnancy, 
a conservative cesarean section was performed in this clinic, this being followed for 
ten days by a febrile puerperium. In the seventh month of her third pregnancy she 
suddenly complained of rather severe abdominal pain. A day later, following slight 
vaginal bleeding, she walked to the hospital, a distance of more than half a mile. 
After admission, she was operated upon supposedly, for a pelvic tumor complicating 
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pregnancy. On opening the abdomen, however, it was found that the uterus had 
ruptured thorugh the previous cesarean scar, allowing the entire product of concep- 
tion to escape into the abdominal cavity, where it formed a mass lying posterior to 
the uterus, which had been diagnosed as a pelvic tumor prior to operation. Little 
or no blood was found in the peritoneal cavity. Supravaginal hysterectomy was fol- 
lowed by an uneventful recovery. Striking features in connection with this patient 
were the very slight symptoms following the rapture, and the lack of bleeding and 
shock. Examination of the specimen revealed the fact that union following the first 
operation was defective, including only a bridge of decidua and peritoneum, this 
defective cicatrix rapturing as a result of the uterine distension. The placenta lay 
anteriorly. 

The second patient (J. H. H., No. 12440), a twenty -two-year old white woman 
had a moderately contracted pelvis with a diagonal conjugate of 11 cm. Her first 
pregnancy had been terminated by a consei-vative cesarean section in another hos- 
pital. As far as could be learned the puerperium was afrcbrile. At the end of her 
present pregnancy, little or no disproportion being present, she was allowed to go 
into labor. After seven hours of strong pains practically no dilatation of the cervix 
had occurred. This fact made it apparent that the uterine cicati’ix would be sub- 
jected to an undue strain if labor were allowed to continue, so abdominal section 
was decided upon. On opening the abdomen it was found that the scar of the pre- 
vious operation was just beginning to break open, tills break extending a distance 
of about 3 cm. in the upper angle of the old scar. A living child was delivered and 
tho patient made an uninterrupted recovery following supravaginal hysterectomy. 
The placenta lay posteriorly and in the fundus. 

Tho third patient in whom this accident (J. H. H., No. 14171) occurred was a ' 
white woman, nineteen years of age, with a normal pelvis. Her first pregnancy was 
terminated by cesarean section in another hospital on account of eclampsia. The 
course of her convalescence could not be learned. She was admitted to the hospital 
at tho end of her second pregnancy, not in labor, but complaining of rather vn,gue 
abdominal discomfort, and showing no signs of shock. Shortly after this she com- 
plained of intense shoulder pain, and after another short interval signs of internal 
hemorrhage made their appearance. Immediate operation revealed an extensive rup- 
ture through and beyond the scar of the previous operation, which permitted the 
child and placenta to escape into the abdominal cavitj'. Supravaginal amputation 
of the uterus was done, but the patient died on the third day from bronchopneu- 
monia. Examination of the specimen showed evidence of imperfect healing follow- 
ing tho first operation. 

The symptom of .shoulder pain is one -which is not ahvays present 
in the case of rupture of the uterus, and is a symptom -which I do not 
recall hawing been mentioned as being of significance in this condition. 
From the worlc done on insufflation of the peritoneal cavity, we noAV 
appreciate the meaning of this symptom. I -would, therefore, .suggest 
that when present, it is a symptom of definite diagnostic value in the 
condition of ruptured uterus, particularly in those patients in whom 
examination is difficult or unsatisfactory. 

Completing this series are three women whose pregnancies termi- 
nated in abortions. Only one of these Avas spontaneous; the other 
two being perfoi'med for therapeutic reasons. It is unnecessary to 
comment further on this group, although one might be justified in 
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noting that the incidence o£ abortion is apparently not increased 


following cesarean section. 
Table I. 


The general results are sumniarized in 


Table I 


Results Obtained in 133 Pregnancies Following Gesaijean Section in 100 

Women 


JIODE OF TERMINATION 

NO. or 

INSTANCES 

PER 

CENT 

NO. OP 

WOMEN 

JIATEU- 

NAL 

DEATHS 

MATER- 

NAIi 

MOR- 

T.VLITY 

FETAL 

DEATHS 

FETAL 

MOR- 

TALITY 

A. Repeated Cesarean 
section 

SS 

GG.IG 

G9 


3.4% 

5t 

5.G% 

B. Delivery by natural 
passages 

39 

29.32 

29 

0 

0 

74 * 

17.9% 

C. Rupture of the uter- 
ine scar 

O 

o 

2.25 

r» 

O 

1 

33.3% 

0 

GG.G% 

D. Abortion, spontane- 
ous and therapeutic 

3 

2.25 

o 

O 

0 

0 


— 

Total 

133 


101 '* 






♦Apparent discrepancy due to the fact that four women fall into more tiian one 


group. 

jThree deaths due to prematijrc separation of placenta, and Nephritis. 
♦•Six pi-emature Infants. 


After studying this series of iiregnancies following eesarean section, 
it becomes evident, that rupture of the uterine sear is a very definite 
possibility, although a rather infrequent one. Is this a preventible 
accident, and what rules can be formulated to guide us in the manage- 
ment of subsequent pregnancies? In the case of women who present 
marked degrees of pelvic contraction, the treatment in subsequent 
pregnancies is obviously to repeat the operation, but what should be 
done in the case of the woman in whom the original operation was 
performed on account of some temjiorary indication? If we accept 
the dictum that all such -women should have all subsequent pregnan- 
cies terminated bj” repeated cesarean section, two points I think have 
been made fairly obvious in this series: first, that we would perform 
an unnecessarily large number of eesarean sections, and second, that 
even then we would be unable to prevent a certain percentage of rup- 
tures from occuiTing. In .support of this latter statement, I would 
direct attention to the patient in our series in whom rupture occurred 
during the seventh month. ]\Ioreover, Findley found in his collected 
series of 53 cases of ruptured uterus following cesarean section that 
in 20 per cent of them the rupture occurred between the seventh and 
the eighth and a half months of pregnanejL Nor does the low cervical 
operation remove the menace, as is indicated by the reports of rupture 
following this operation which are appearing in the literature. Con- 
sequently it Avould seem that the only possible way to secure 100 per 
cent prophylaxis would be to terminate all such pregnancies prior to 
the seventh month, an obviously absurd .suggestion. Furthermore, we 
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cannot ignore tlie fact that added difficulty, and added risk may at- 
tend repeated cesarean section, and wc cannot agree Avitli Newell that 
the risk of rupture is greater than that attending the repeated opera- 
tion. Expressing the situation in figures,, we might say that if 100 
women delivered by cesarean section on account of some temporary 
indication were allowed to go into labor in a subsequent pregnancy, 
we might expect rupture of the uterine cicatrix to occur in three 
instances, with one maternal death, a mortality certainly no greater 
than that attending the repeated cesarean section. In suggesting any 
rules for our guidance in the treatment of these patients, it is realized 
that our present knowledge is not sufficient to guide us to an accurate 
decision in all cases, and that in each instance the decision will have 
to be made after all factors in the individual ease have been con- 
sidered. With this in mind, the following suggestions are offered 
as affording a maximum of safety and prophylaxis to such patients. 

1. Patienis 'presenting definite mechanical obstruction; such as a 
marked degree of pelvic contraction, who have had one pregnancy ter- 
minated by cesarean section, should have all subsequent pregnancies 
terminated by the same procedure. In order to reduce to a minimum 
any possible danger of rupture, the accident so often occurring at the 
end of pregnancy or at the beginning of labor, the repeated opera- 
tion should be an elective one, preferably a week or ten days before 
the expected date of confinement. This should apply particularly to 
such women as have shown evidence of infection after the original 
operation. Such patients should be kept under the closest possible 
supervision throughout their pregnanejq the rate of growth of the 
child and the development of uterine distension being carefully 
watched. It is particularly desirable that such patients should be in 
a hospital for two weeks prior to the expected date of confinement. 

2. In the case of patients who have had one pregnaney terminated by 
cesarean section on account of some temporary indication, — and such 
patients form an increasing^ large group, — the decision as to the pro- 
cedure to be followed in subsequent pregnancies is more difficult. It 
would seem, however, that our safest guide at present would be to 
base the decision upon tlie character of tlie puerperium following the 
original operation. If definite evidence of infection be present, poor 
healing of tlie uterine wound is likely, with the production of a cica- 
trix which is poorl 3 ’’ adapted to withstand the strain of labor, or even 
the distention incident to the last weeks of pregnanejL In this group, 
repeated cesarean section would be the procedure of choice in a sub- 
sequent pregnanej’’, and again this should be carried out as an elec- 
tive procedure according to the suggestions laid down for the first 
group. A que.stion that suggests itself in the conduct of the repeated 
operation in this group is the possibilit.v of completelj' excising the 
defective sear, in the hope of obtaining a firm resistant cicatrix. 
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111 those patients in whom the puerperiuin following the primary 
operation presented an afebrile course, one may reasonably presume, 
as shown by Whitridge "Williams, that a satisfactory union of the 
uterine wound has taken place. In this group labor may be allowed 
to proceed, although realizing that even then an occasional rupture 
through the scar may take place. It seems probable that the occa- 
sional rupture occurring in this group of patients is more likely to be 
due to defective union following faulty suturing than to an infection 
giving rise to no signs or symptoms. Such factors as the age of the 
patient, and particularly the state of rigidity of the cervix, should 
also be most carefully considered in attempting to determine how 
much strain is likely to be thrown on the uterine cicatrix. 

An incidental question that arises in the case of women with a 
marked degree of pelvic contraction who necessarily must have all 
full-term pregnancies terminated by cesarean section, is in regard to 
the number of times the operation should be repeated. In this con- 
nection, I might say that it has always been our custom to sterilize, 
at any cesarean section, those patients presenting a vital indication, 
whose lives would be distinctly menaced by subsequent pregnancies. 
In the absence of such vital indication, it has been our habit to sterilize 
the patient at the second operation if she so requests, provided the 
first child is alive and well. In the case of the patient presenting her- 
self for the third operation, we usually advise sterilization, feeling 
that such a woman has fully performed her duty to society and is not 
justified in subjecting herself to further risks. This advice is not 
always accepted, and each of two women in our series have been 
delivered four times by cesarean section. 

In conclusion, it seems fair to state that the dictum “once a cesa- 
rean, always a cesarean” does not necessarily hold true. The line of 
treatment to be followed in any case of pregnancy following cesarean 
section will have to be decided on its individual merits. The great 
majority of women in whom the primary operation was performed on 
account of some temporarj’’ indication, may be safely allowed to go 
into labor in subsequent pregnancies, and if those cases be excluded, 
which have presented a febrile puerperium after the original opera- 
tion, or who present undue rigidity of the eervix, the risk will be 
minimal. 


CASE HISTORIES 

A. Several deliveries by the Natural passages after one cesarean section. 

Case 1. — J. H. H., No. 1449G, twenty-seven years old, black, generally contracted 
•typical pelvis, diagonal conjugate 11.25 cm. First pregnancy terminated by cesarean 
section at another hospital; child stillborn. Second pregnancy terminated spontane- 
ously after a twenty-three and a half hours labor; the third ended spontaneously 
after six and a half hours, while the fourth, attended by a midwife, also ended spon- 
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tancously after a sliort labor. In tlic fifth she was again treated in this clinic and 
again had a sirontancous labor after three and three-quarter hours. 

All the children were bom alive, and the three born in this clinic weighed 3,000 
gni. or over. The points of particular interest lie in tlio number of pregnancies fol- 
lowing tho original operation, and the duration of the first labor. 

Casb 2. — .T. H. H., No. 13S7G, twenty-five years old, black, generally contracted 
rachitic pelvis, diagonal conjugate 10.5 cm. First pregnancy tenninated by cesarean 
section on account of eclampsia; child stillborn. Second pregnancy terminated by 
low forceps after a nine find three-quarter hour labor; child weighed 3230 gm.; con- 
dition excellent. Third pregnancy tenninated by podalic version at beginning of the 
second stage; child weighed 2020 gin; condition excellent. Fourth pregnancy ended 
spontaneously, a premature labor, lasting eleven and a half hours. Child small, 
weighing 1545 gm., but did extremely well. 

Case 3. — J. H. H. No. 11553, thirty-four years old, black, generally contracted 
rachitic pelvis, diagonal conjugate 10.25 cm. One ectopic pregnancy, and four early 
miscarriages prior to her first full-teim pregnancy. First full-term pregnancy was 
terminated by conservative cesarean section at the onset of labor, on account of her 
pelvis and an associated prolapsed cord. Cliild weighed 3500 gm., condition excel- 
lent. The next pregnancy ended spontaneously after twenty hours, child weighing 
3800 gm., condition excellent. There was no disproportion, although the child was 
of large size. The next two pregnancies also ended spontaneously after twelve hour 
labors, and resulted in living children weighing 3,000 gm. each. Four spontaneous 
labors after one cesarean section. 

Case 4. — J. H. H., No. 14089, twenty-five yeai-s, black, normal pelvis. First preg- 
nancy terminated by conservative cesarean section in another city for unknown indi- 
cation; a living child. Second pregnancy ended by a forceps operation by private 
physician; child died on third day. Third pregnancy ended in .spontaneous labor 
in this clinic after four and a half hours. Child in excellent condition, unusually 
large, weighing 4630 gm. Fourth pregnancy terminated by induction of labor, on 
account of large child and a pregnancy apparcntl}' beyond term. After induction of 
labor by a bougie, spontaneous labor occurred after four and three-quarter hours, 
the child weighing 4065 gm. The large size of the children is of interest in this 
patient. 

B. Delivery hy natural passages after two cesarean sections. 

Ca.se 5. — J. H. H., No. 14084, twenty-two years old, black. Pelvis kyphotic, 
oblique funnel, diagonal conjugate 11.75 cm., transv'crsc 7.75 cm., kj’phosis in upper 
dorsal, and also in lumbar regions. The first two pregnancies were terminated by 
conservative cesarean section in another city. First child alive, second died on finst 
day. Subsequent pregnancies treated in this clinic. The third was terminated by a 
low forceps operation after a four-hour labor. The child weighed 2420 gm., condi- 
tion excellent. The fourth pregnancy was also ended by a low forceps after four 
and three-quarter hours of labor. The child, Aveighing 2800 gm. Avas asphyxiated 
and could not be revived. The fifth AA-as terminated in a similar manner after a 
nine and a half hour labor. The child AA-eighod 3010 gm., condition excellent. 

Case C. — .1. 11. II., No. 13818, tAventy years old, black, generally contracted 
rachitic pelvis, diagonal conjugate 10.5 cm. First pregnancy terminated by conserva- 
tive cesarean section on account of disproportion. Child Aveighed 3200 gm., condi- 
tion excellent. Second i)rcgnancy also terminated by a similar procedure; child 
AA-eigliod 3490 gm., condition excellent. Both operations were performed in this 
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clinic. In tlic third i^regnancy no disi»roi)ortiou being aiiparcnt, she was allowed to 
go into labor. This ended spontaneously ‘after nine liours. The child weigliod 3225 
gm., condition excellent. 

TIic following case is cited as a particularly good example of a contracted pelvis 
in which a dilTcrcncc in the size of the child was responsible for the different line 
of treatment followed in the second pregmancy. 

Case 7. — J. 11. II., No. 13552, twenty-two years, black, generally contracted 
rachitic pelvis, diagonal conjugate 10.25 cm. First pregnancy terminated by con- 
servative cesarean section at the onset of labor on account of disproportion. The 
child weighed 27-10 gm., condition c.xeollent. In her second pregnancy, there -was no 
disproportion present, and spontaneous birth of a living child, weighing 2300 gm. 
occurred after thirteen and a half hours of labor. Treatment in subscejuont preg- 
nancies would depend largely on the size of the baby. A huge cliild would obviously 
have to be delivered by a repeated cesarean section; whereas in the case of a small 
child, spontaneous labor might again occur. 
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Department of Maternal Welfare 


Conducted by Fred L. Adair, M.D, 


THE COMMITTEE ON MATERNAL HEALTH 

Organization and Plans . — The Committee on Maternal Health, controlled by and 
under the direction of physicians, was organized March 9, 1923, to undertake a 
scientific investigation of contraception, sterilization and general problems of ster- 
ility and fertility from a medical and public health point of view. While it rec- 
ognizes the importance of the ethical or moral and the economic considerations in- 
volved, the Committee aims to confine itself to the medical aspects of these ques- 
tions. 

The Committee’s working plan has been approved by the American Gyneco- 
logical Society, the New York Obstetrical Society, and the Public Relations Commit- 
tee of the New York Academy of Medicine. 

Orgamzation . — The members of the Executive Committee who are directly re- 
sponsible for the organization’s activities are as follows: Doctors Samuel W. Lam- 
bert, chairman, Robert L. Dickinson, secretary. Haven Emerson, Robert T. Prank, 
Eredcrick C. Holden, George W. Kosmak, James Pedersen, and William F. Snow, 
Mr. Bailey B. Biu’ritt, Mrs. Gertrude Finchot, and Miss Marguerite A. Wales. 

There are two active subcommittees: one on medical service, which is in charge 
of the clinical investigation outlined below — Dr. Frederick C. Holden, chairman, 
Dr. William E. Caldwell, and the secretary; and one in charge of research — Dr. 
Robert T. Frank, chairman. Dr. Herbert M. Evans of the University of California, 
Dr. C. R. Stockard of Cornell University, and the secretary. Dr. G. W. Kosmak 
serves as a committee of one to advise on publications. 

As it has seemed increasingly important to attempt to determine or at least 
to study and discuss the medical indications for contraception and sterilization to 
the end that the medical profession may more fully recognize contraception as a 
preventive measure, the Committee is at present organizing a subcommittee on 
medical indications. Dr. Nellis B. Foster will be chairman of this committee, which 
proposes as an initial undertaking to draft and submit for medical comment and 
criticism a tentative list of medical indications for contraception. 

There is a medical advisory group who are from time to time consulted on pol- 
icies and procedures. There are also advisory, legal, nursing, and lay groups. The 
recently employed full-time executive secretary is a physician. 

The work of the Committee has been supported by voluntary contributions. One 
of the Foundations has assisted with funds for research. 

The office of the Committee is at 370 Seventh Avenue, New York City, in the 
.=ame building with various national health organizations. 

Clinical Investigation . — ^Part of the work that the Committee has undertaken is 
a clinical study of contraception in which the following New York Hospitals arc 
cooperating: Lebanon, Lenox Hill, .Tcwisli, Mt. Sinai, Now York Infirmary for 
Women and Children, New York Nursery :ind Childs, Sloane, and Woman’s Hos- 
pitals. 

Tlie purposes of the clinic service arc: (1) to provide medical service for women 
needing contraceptive advice "to cure or prevent disease’’ as permitted under the 
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Now York Stale Law; (2) to gather evidence ns to indications, i. c., conditions 
under which advice for or against pregnancy shall be given, including application 
of sterilization; (3) to gather a series of histories of patients who are using vari- 
ous contraceptive nicthods under medical advice and supervision; the analysis of 
such histories to provide evidence as to the efficacy, harm, or harnilessness of the 
several methods. 

The collection of such a series of case histories under the supervision of physi- 
cians in institutions of high standing is essential if the medical profession is to 
be able to speak with any degree of scientific accuracy about questions such as the 
following : 

What are the physiologic and psychologic effects of contraception upon the in- 
dividual? 

YHiat are the effects of contraception upon subsequent fertility? 

Wliat is the relative value of contraceptives as to reliability, simplicity, and 
harmlessness? 

The Committee on Maternal Health through hundreds of interviews both in Eu- 
rope and America has secured a great deal of valuable opinion upon those questions, 
but the opinions differ widely. They are therefore making an unbiased clinical in- 
vestigation of the facts. They are keeping a uniform history. They have offered an 
honorarium to clinic physicians in order to secure complete histories. They aim to 
keep patients under supennsion for at least a year. The method of choice where 
there are no contraindications is the Mensinga Pessary plus contraceptive paste. 
The progress in securing such case histories is slow so as to conform to the New 
York State Law. The clinics strictly limit their service to patients who present 
medical indications for contraception. 

Besearcli . — The Committee’s three main objectives in the domain of research 
have direct bearing upon the problems both of sterility and fertility, namely: (1) 
spermatoxins; (2) when does human ovulation occur, and (3) the period of re- 
ceptivity in the female. 

The subcommittee on research is studying this field and has been able to pro- 
mote, and in some instances to assist financially, with the study of these problems. 
"iYlien it is able to secure further financial assistance it proposes to increase its re- 
search activities. Needless to say in this field even more than in its clinical in- 
vestigation the Committee expects no immediate or startling results. 

Other Activities . — Some of the other activities of the Committee on Maternal 
Health are: 

1. The abstracting and indexing of literature 

2. The inspection of birth control clinics and their records 

3. A critical survey of foreign experience and American practice 

4. Furnishing clinics with supplies not otherwise procurable. 

Legal . — As both our federal and state laws in differing degrees hamper phy- 
sicians in giving contraceptive advice to their patients, the Committee has made 
some effort to secure consideration by organized medicine to the end that these 
laws may be amended. 

The following suggested amendment has been submitted to and endorsed by 
the Section on Obstetrics, Gynecology and Abdominal Surgery of the American 
Medical Association: “Eesolved, that we hereby recommend the alteration of ex- 
isting laws wherever necessary so that physicians may legally give contraceptive 
information to their patients in the regular course of practice.” 

Because the Postal Law forbids transmission of practical information and even 
medical publications concerning birth control, the following suggested amendment 
was submitted to and endorsed by the American Gynecological Society: “Standard 



280 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGA’’ 


medical and scientific journals and reprints thcrcfroin and standard medical works 
wliicli contain information with reference to the preventing of concejition are not 
nonmailable under this section. '' 

Conchision . — The Committee on Maternal Health realizes that in studying con- 
traception they are entering a difficult field where they will meet with oiiposition 
not only from those wjio are biased or prejudiced but also from those who are sin- 
cerely opposed because of religious or ethical considerations. Their efforts to study 
sterility and fertility do not, of course, meet with these same difficulties. 

The Committee, feels, however, that as every physician meets situations rvhere 
he must consider contraception as a health measure, it is essential tliat the ques- 
tion be squarely faced as an important medical problem and receive proper scien- 
tific consideration. 


THE PHYSICIAN’S PART IN A PRACTICAL STATE PROGRAM 

OP PRENATAL CARE=^ 

By Pred L. Adair, ]\I.D., Minneapolis, Minn. 

(Chairman, Joint Committee on Maternal IVclfare) 

A GOOD understanding of the significance and purpose of prenatal or ante- 
partum care must be had before an attempt is made to elaborate an intelli- 
gent and practical program and to define the relationship of the physician 
to such a plan for the state. The word “state” in this article refers to the 
geographic or governmental unit and not to the abstract definition. 

According to a committee which reeentlj’ drew up some standards of prenatal 
care for the Children’s Bureau, “Prenatal care is that part of maternal care whicii 
has as its object the complete supervision of the pregnant woman in order to pre- 
serve the happiness, health, and life of the mother and child. Therefore all preg- 
nant women should bo under medical supervision during their entire pregnancy, for 
it is only by careful routine prenatal care that pregnancy and labor can bo made 
safer. ’ ’ 

If we are created to create, and the chief end of man is man, dare one in this 
modem era say that maternity is the chief function of woman? The carrying out 
of this physiologic law is vital to the perpetuation of the human race, which wc 
assume to be the desire of human beings. 

Wo fully realize that much can be done by caring for mother and future oil- 
spring during the period of pregnancy. Wc arc convinced, for instance, that con- 
genital syphilis can be more effectually treated during pregnancy than during in- 
fancy, but no one doubts that it could be still more adequately handled prior to 
the onset of pregnancy itself. This specific instance illustrates the general prin- 
ciple that while much can bo done by our present plan of prenatal care to preserve 
the happiness, health, and lives of off.spring, this plan is too limited to fully ac- 
complish the purposes which are promulgated. While we are striving to pei-fect and 
carry out universally the care of the pregnant woman we must also bi'gin to enlarge 
our conception of prenatal care, or coin another name, such as anteconceplional 
c.-u-o or preembryonie care. 

Prenatal usually implies during jnegnancy, but one is led to consider when pre- 
natal care begins, and though we may not accept the name we must recognize the 
fact that causes operate to affect the offspring for good or ill prior to the fertili- 
zation which leads to the ultimate development of an individual. 

•Ke.-ul at tlic Tilird Annual Conference of State Directors of Maternltv and In- 
fancy Work, Wnsliinston, T). .lanuary U, 1320. For complete paper, sen ofllciiit 
report. 
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Can wc chock the increase of defectives by care of the jnognant \Yoman? Which 
type of prenatal care is more sane and far-rcacliing in its results: that whicli is 
apxdiecl to defective individuals during the antcconcoptional or prccmbryonic period 
and prevents the natural increase of such individuals, or that plan which humanely 
surrounds these poor defectives who are prospective mothers by good prenatal care 
but hopelessly inadequate so far as final results are concerned'? 

Consider also the fact of skeletal development and the elimination of rachitis 
in- its relation to childbearing. Can one estimate the tremendous importance of the 
universal elimination of this disease on childbearing and its value in preserving the 
happiness, health, and lives of both mother and offspring? In the same manner, the 
prevention of faulty nutrition, of imirroper hygiene (both physical and mental), 
and of disease would forestall many unhappy results which ensue in later life and 
load to- handicapped mothers and offspring. 

It might seem almost useless to talk of the hackneyed subject of venereal dis- 
ease, — its cure and prevention, if it were not almost an everyday occuiTenco to 
see the dire results of goJiorrhoal and syphilitic infection on both mothers and off- 
spring. It is useless to think of accomplishing the purposes of prenatal care by 
treatment of these diseases during pregnanc3'. Such therap.v at times cannot be 
avoided. The ]ait\' should understand and the medical profession realize more full}' 
the necessity for curing these diseases prior to the onset of pregnancy and make 
such procedures a more general practice. 

Much good could bo accomplished for both parents and offspring if careful his- 
tories and physical c.vaminations of potential fathers and mothers could be effect- 
ually made before conception took idacc. This would be in line with the idea of 
periodic physical examinations, but the viewpoint would be somewhat different. Tho 
idea back of the periodic health examination i.s, of course, the welfare of the individ- 
ual; but hero we would take into consideration not only the health of tho prospective 
parent but also that of the future otTspring. This brings us to the point of tho 
future father and his relation to the happine.ss, health, and oven life of both his 
wife and offspring. This parent has been largely ignored in prenatal plans and 

yet he is responsible for a groat deal of damage, some of which could be avoided 

by the proper inclusion of this individual in the prenatal program. 

Wo now come to a consideration of tho care of the prospective mother. Proper 
prenatal care includes much more than the physician can supply to the future 
mother. Everything to make a suitable environment, assuring good hygiene, proper 
nutriment, appropriate work and recreation, should be provided. No physician, even 
granting that he has the requisite knowledge to advise properly, could furnish all 
tho social and economic desiderata to his patients. 

A A'ery important part of any prenatal plan is the guidance of mothers in mak- 
ing the most of OA-erything they huA-e, and in case of need in assisting them to se- 
cure the necessities Avhich they lack for themselves and the future baby. This 

is, of course, somcAvhat aside from the phy.«ician's part in the plan, but it is vital 
for the success of his Avork and for the Avelfare of his patients. It is highly de- 
sirable that the physician make it a point to see that some contacts arc made by 
the patient so that these needs are met. This is, in fact, almost A’ital for the 
proper Avorking of the prenatal plan as well as for tlio natal and postnatal care. 
The physician’s main task is that of looking after the health of his clientele, but 
the idea of healing the sick has been .ro thoroughly ingrained that it is difficult 
to inculcate the idea of prevention into lay and medical minds. Unless one grasps 
the idea of prevention as applied to obstetrics there Avill be no comprehension of 
prenatal care. Unfortunately not all catastroxdiies can be prevented even thouo-h 
foreseen. 

The first part the physician plays in a practical prenatal plan is his individual 
relationship to the prospective mother. His first effort should be to secure tho con- 
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fidence of liis patient and assure her of his interest in her welfare by a careful 
consideration of her problems and a study of her case. 

When a patient is first seen a good history should be taken so as to bring out 
the past events in her life. Pacts relative to her early development and nutrition 
should be elicited. History of previous diseases^ such as scarlatina, diphtheria, 
rheumatic fever, tonsillitis, variola, tuberculosis, and venereal infections, should be 
obtained. Information as to previous vaccination is important as serious results 
for both mother and fetus may be prevented. Information as to the occurrence 
of conditions which have required surgical intervention should be secured. It is 
also important to obtain history of goiter, thoracic disease, and acute or chronic 
abdominal affections. The possibility of persistent foci of infection should not be 
overlooked. The sexual life of the woman should be obseiwed from the standpoint 
of her puberal development and menstrual history. The character of previous 
pregnancies, labors, and puerperia is important, and this information may best be 
obtained by questions which will bring out the facts in chronologic order. 

A careful physical examination should be made in order to establisli the pa- 
tient’s status not only with reference to the pregnancy itself, but also to determine 
as accurately as possible the physical and mental condition of the woman. The 
patient must be seen repeatedly during pregnancy in order to oversee and super- 
vise her intelligently. Pinal obstetric examination should be made a few weeks 
before the date set for confinement in order to determine the condition of the 
mother and the size and position of the fetus. 

It is not necessary to go into details regarding the hygiene of pregnancy as 
the main facts are, or should be, common knowledge. Any physician should know 
these facts, and if he does not it is easy for him to obtain them if he is interested. 
It is one of his functions in some way to provide the patient ■with this information. 
He must be continually on the lookout for abnormal conditions which are both 
accidental and incidental to pregnancy. It is part of the physician’s task to secure 
the cooperation of his patient so that he may be informed at the earliest possible 
time of any symptoms indicating complications. It is only in this manner that 
events which lead to disaster to mother and offspring can be avoided during preg- 
nancy. Last, but by no means least, the prospective mother must be shown the 
necessity and manner of preparing herself and her home, if necessary, for the re- 
ception of the newcomer. It is only during pregnancy that proper preparations 
can be made for the all important natal and postnatal care. 

The physician also has a relationship to his community. He is granted the 
privilege of medical practice by the state and as a result he incurs certain obli- 
gations. The chief one of these is teaching and helping the community to prevent 
disease and death among its members. It should be one of his functions to co- 
operate in every way with the various agencies of his community in an effort to 
apply prevention to the practice of obstetrics. It is his duty to educate, and 
demonstrate by his methods of obstetric care that he knows the importance of the 
irropcr examination and observation of pregnant women. 

There is also the specialist in obstetrics and the general practitioner or inexpe- 
rienced obstetrician to consider. The experienced specialist should really not care 
for the routine and normal obstetric cases, but reserve his energy and ability for 
the more trying and hazardous cases. On the other hand, the practitioner and in- 
experienced obstetrician should not hesitate to secure the benefit of greater experi- 
ence for the welfare of their patients. 

The relation of the practitioner to clinics is of great importance. Many patients 
cannot afford to pay an adequate fee for prenatal, natal, and postnatal care. Some 
cannot pay for any of this ser^’ice and should receive this care in a free or part 
pay clinic. Other patients are able to pay for part of the service and can employ 
a physician for this portion of their care. There should be the fullest cooperation 
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bebvcen the physicians and these clinics to the ultimate benefit of all concerned. 
There should be helpful teamwork between those who practice obstetrics and the 
maternity wards of hospitals so that complicated cases can be promptly hospital- 
ized and cared for properly before it is too late to prevent disastrous consequences. 
Hospital facilities for the care of maternity patients have been and are woefully 
inadequate. Physicians should cooperate in plans to develop and improve such 
hospital facilities not only in large centers of population, but, even more important, 
in counties and small cities. 

What the individual physician should do as outlined above, the medical profes- 
sion should also do on a larger scale. The community should be educated to the 
necessity of prevention in general and to the importance of prevention of maternal 
and fetal mortality and morbidity. There is nothing more important to the com- 
munity than the production and protection of normal human beings. Proper ob- 
stetric care as represented by prenatal care is one of the most important ways of 
accomplishing this result. The medical profession should be vitally interested in 
fostering a state-wide plan for carrying on this work. No plan of prenatal care 
can be successful in any state where the participation and cooperation of the med- 
ical profession is not secured. 

Teachers and teaching institutions are indispensable in the carrying out of any 
state plan. Those already in practice need to be tauglit and kept abreast of ob- 
stetric progress. Specialists must be taught and trained througli years of instruc- 
tion. Practitioners must be prepared during the undergradnate course and the in- 
tern year. This means good teachers who are well trained and with adequate time 
and energy to make teaching their main woik. It means also adequate teaching hours 
for obstetidcs, adequate equipment, and patients who can be used clinically for demon- 
stration without harm or discomfort to themselves or offspring. 

There must, therefore, bo close cooperation between officials and practitioners 
and the medical profession. The laity and physicians must understand each other. 
The former must realize that careful preparation and years of study are necessary 
qualifications, and the latter must know that the people wish real service which 
gives results. Obstetric practitioners must cooperate with each other and men must 
realize their limitations and recognize the qualifications of others along special lines. 
All should strive for better institutional facilities and organizations for maternity 
care. There should be closer contact between practitioners and teachers and teach- 
ing institutions. Investigators should be encouraged and supplied with material 
for study from all available sources. We should all realize the value of statistics 
and especially vital statistics, and cooperate to the fullest e.xtent in securing ac- 
curate and valuable reports. It is also important that we recognize the desira- 
bility of certain changes in reporting termination of pregnancy, especially those 
which result in stillbirths and nonviable fetuses. Physicians should recognize the 
fields of activity occupied in prenatal work by nurses and social workers. Each 
should take pride in his own work and re.speet the ability and usefulness of those 
in other fields of activity so that all may work together in harmony for the preser- 
vation of the happiness, health, and lives of mothers and their offspring. 
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NEW YORK OBSTETRICAL SOCIETY 

MEETING OF MAECE 0, 102G 

The President, Dr. 0. Paul Humpstone, in the Chair 

Dr. Eliott Bishop described an instance o£ Malignancy in a Cervical 
Polyp. 

This patient was a sixtj'-eiglit-year-old 'widow with the classical complaints and 
signs of a complete prolapse. For a month she had had a little spotting; her gen- 
eral condition seemed as good as one would expect at her age. The uterus, a good 
deal of the bladder, and some of the rectum was out of the vulva; the cervix showed 
a small erosion, due, we presumed, to external contact and causing the slight spot- 
ting; we also noted a small polyp that seemed innocent. Palliative treatment in the 
dispensary had been of slight help, and her social condition seemed to demand a 
return to increased efficiency; therefore she was subjected to an amputation of the 
cervix and an interposition of the fundus. Her recovery was uneventful. 

The pathologic report read "cervical polyp with basal cell carcinoma. Chronic 
endocervicitis. ” Microscopic section of pDlj^) showed a malignant epithelial growth 
wliich took up practically the entire section. The epithelial cells were very irregular 
with numerous mitotic figures. No pearl formation was seen. 

Immediate consultation was held, and it was decided to apply radium in six weeks, 
which was done, in spite of the narrowed vagina, using 100 m.g. in an inverted T 
in the cervix. 

Dr. Dickinson reports that of 106 recorded cases of polyp seen in private prac- 
tice, most of which had histologic examinations, but one had malignancy. Upon this 
patient he did a Byrne cautery amputation of the cervix, and both Dr. Archibald 
Murray and Dr. James Ewing pronounced one poLi) malignant. 

From this one case, vfn may presume that the malignancy is not of high degree. 
The patient is living and well after twelve years, though she has had a very stormy 
time from dysmenorrhea caused by stenosis of the canal; she was treated before the 
days of radium, which would have produced a menopause. 

Our case interested me to study the raritj' of the condition. No case lias been 
reported in the last eight years in the Journal of the American. Medical Association 
and none in the American .To'drnai, of Obstetrics and GYNKcoi.OGy since it was 
founded. In Burgery, Gynecology, and Ohstctrics, for the last eight years we find 
only one reference. In the number for August, 1921, Dr. N. Sproat Heaney of 
Chicago reported a ca.se and said that lie had one other nine or ten years before. 
Dr. Vineberg of Mt. Sinai Hospital told the writer that he had seen two or three in 
his practice. Frank in his Gynecological and OVstctrical Pathology, says that 
"malignant changes in polypi arc not very frequent, but do, however, occur. * * * 
The association (of cancer) with uterine pclj-pi has never been subjected to nu- 
merical study. It has been repeatedly noted in beginning carcinoma (now quoting 
from Mortier, '\^Titing in Progress Mcdicalc in 1900) that the tip of the polyp shows 
ffireinoma, the base being still benign." Previously he states that he "has repeatedly 
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seen polypi erroneously diagnosed as cancer. The examination of the base of the 
pedicle is decisive.’’ 

TVhile gjmecologists, in general, view this condition as a rarity, gastrointestinal 
observers in their field take a very different stand. Erdinan and Morris in Surgery, 
Gynecology and Oosictrics for April, 1925, in a suirey of polj-posis of the colon, 
said that malignancy occurred in 40 per cent of the cases. Struthers from the Mayo 
Clinic in the same journal for May, 1924, and, previously, in The Annals of Surgery, 
in 1920, came to the conclusion that the disease terminated in malignancy in a large 
percentage of cases. Doerring has been quoted by Miiller that, "of fifty known 
cases of intestinal polyposis thirty-one tenninated in cancerous degeneration.’’ 
While this is extrapelvic pathologj’, may it not be considered a su.spicious signboard? 
In spite of Dr. Dickinson’s figures, and Dr. Graves’ flat statement, may we not ask, 
Is this such a rarity after all? Again let us ask, If we do not find this condition 
has it been originally malignant, or has it become malignant? Pathologists in gen- 
eral believe that cancer rarely takes a polypoid foran; if so, we must believe that 
malignancy from irritation or other cause with some degree of frequency develops 
on a benign polyp. Its low degree of maligirancy would also incline one to the 
latter view. 

I think, however, that the obvious conclusion is that we should view every poljqr 
udth suspicion and subject it to histologic examination, the logical treatment to 
follow. 

DISCUSSION- 

DE. HEEMANN GEAD. — I had a patient with a fibroid and also a polyp in the 
cervix. I did a supravaginal hysterectomy and then I did not remove tlie cenux. I 
did not suspect that this pelj-p was malignant. Then I removed the pelj^p and the 
pathologist reported that it was malignant. 

DE. H. D. EUENISS. — I believe it would be a very simple matter to treat most 
of these polyps as an office procedure, because fulguration will destroy them, and 
it can be done without any bleeding. 

Eecently I also had a case of sarcomatous changes in a rather large uterine polyp. 

DE. W. P. CONAWAY. — In August, 1924, I removed a cervical poljq) about the 
size of an English walnut from a nulliparous patient thirty-eight years of age. I 
curetted the uterus, snipped off the polj-p with a pair of scissors, and used the actual 
cauteiy on the base. The pathologist reported malignant disease. At that time we 
had onlj' 25 mg. of radium available, so I used that. I explained the condition to 
the patient, who was a nurse, and she preferred to take her chances. Since then 
there has been no irregular bleeding and she has been perfectly well. That is the 
only case we have had in over twenty years of service. 

DE. W. H. CAEY. — I saw Dr. Dickinson’s patient, to whom Dr. Bishop referred, 
only yesterday, and she is perfectly well. A very interesting feature of her course 
following the cautery amputation of tlie cervix -was that she developed an atresia of 
the cervix, hematometra and bleeding that certainly looked very much as if she might 
have an extension of malignancy in the fundus. She refused diagnostic curettage 
and also the use of radium, which w'as suggested some time subsequent to the time 
of Dr. Dickinson’s operation. By dilatation of the cermx .she finally drained gradu- 
ally, her periods became regular and she reached the menopause about three years 
ago. 

DE. JOHN 0. POLAK. — Some years ago it was called to my attention that there 
were two types of polypoid growths which might become malignant. It is surprising 
to find a large incidence of sarcomatous malignancy in the fibroid polyp protrud- 
ing from the cenux with its origin in the body of the uterus. The mucous polyp is 
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an innocent affair apparently, and here, again, by routine examination, you can find 
more than you would ordinarily suspect. We have found four of these cases of sim- 
ple mucous polyps by routine pathologic examination in the last five years. 

Furthermore, I am rather of the impression, from the report that our pathologist 
gives us, that these growths are increased or are changes that take place in the polyp 
rather than originating as a malignant growth in its incipiency or in its beginning. 

DR. S. H. GEIST. — At Mt. Sinai Laboratory we routinely examine all specimens 
removed. AVe have had occasion histologically to study cervical polyps removed both 
on the Gynecological Service and the Out-Patient Department and find that very 
rarely indeed do these tumors present malignant changes. It must be remembered 
that these pedunculated growths are subjected to a great deal of trauma and that 
practically all of them are infected. As a result one often finds metaplastic changes 
in the epithelium suggestive of malignancy, and consequently an error in diagnosis 
may readily be made. If one recalls the report of Dr. Ewing, read by Dr. Bishop, 
it will be noted that in it he stated that certain characteristics were lacking to 
make absolutely certain the diagnosis of malignant tumor. 

It is true that these metaplastic changes with their atypical cells often mislead one 
in a diagnosis. Prom our experience we must conclude that malignant change in a 
cervical polyp is infrequent. About two or three years ago I published the report of 
a number of cases of cervical polyp that were very carefully studied histologically, 
and in no case was there found a true carcinoma. 

DR. I. C. RUBIN. — One fact that explains the relatively infrequent malignant 
degeneration of the cervical polypi is the common practice of removing them early, 
because they frequently cause spotting and bleeding and are often encountered in 
young women. They are snipped off in the office and that ends them. Another rea- 
son is, perhaps, the fact that these polypi may bo extruded even without the knowl- 
edge of the patient or without being removed by operation. 

Dr. Geist’s remarks are apropos, because early epidermization of cervical polypi 
is a common occurrence, and on routine cutting of these cervical polypi you see very 
frequently large islands of metaplastic epithelium or even epidermization. 

There is no doubt but that the case reported by Dr. Bishop is a genuine case of 
malignancy, but one must pay attention to the histologic differences. 

About ten years ago I reported a case of fundal polyp, on the apex of which an 
adenocarcinoma had formed, which was removed by the curette. There was a great 
deal of discussion in that case as to whether there was not a possible mixing up of 
the specimens in the laboratory. There was no doubt that the carcinoma had en- 
grafted itself upon the apex of this submucous polyp and extended down from the 
fundus. Malignant degeneration of a cervical polj’p is, however, an exceedingly 
rare ocpurrence. 

DR. JAMES N. WEST. — I have removed a great many of these polypi since 
1894, and I have always regarded them as innocent growths. I do not recall ever 
ha\ing seen a patient who developed carcinoma after removal of one of these polypi. 
So if this is truly a malignant process it must be of a peculiarly benign character 
which is not inclined to cause metastasis or involvement of the higher structures. 

Dr. AV. E. Dannreuther read by invitation a paper entitled The 
Preoperative Responsibility of the Gynecologist. (See page 260.) 

DISCUSSION 

DR. FREDERICK C. HOLDEN. — I am inclined to think that the increased opera- 
tive incidence, or increase of large operative incidence, is produced by several fac- 
tors, as follows: 
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Iffiioraiicc, I believe that many men proceed, not knowing- many of tliese very 
important things to rvhicli tlic doctor has called attention. They are unable to re- 
alize the relationship e.xisting between the pathology and the symptoms, as he 
pointed out, and people receive unncces.sary oxicrations, although hone.stly so, at the 
hands of men who arc not able to judge the cause of the symxitoms. The result is 
that people arc ox;)cratcd upon and a cure is not effected. I think there are still 
many of us who fall into that category. 

Another cause of high operative incidence is cai'clcssncss. "We know of these 
things, but wo do not do them. Wo have large services, and, as a result, we become 
routine and neglect many of tliese things that make so muck for success. In so far 
as our service at Bnllevuc, which is a large one, is concerned, our operative incidence 
covering a period of six 3'cars is under 22 per cent, and we attribute that principally 
to preoperative stud.v. We arc verj' fortunate there in not having to hurry opera- 
tions. Patients never enter in afternoon to be operated upon in the morning. We 
linve a longer time for preoperative study, which is absolutelj" necessary, 

DR. JAMES N. WEST. — Xo matter how anxious we maj' be to carrj' out thor- 
ough examination, biochemical and otherwise, patients todaj' expect to be operated 
upon quicld.v, and thej- demand it. It is also very difficult to get the average patient, 
especially what .you might call a semiprivate or ward imtient in the hospital, to come 
in several days before and have this proper prcpaiation. Then, again, of course, 
the vast majoritv of onr cases do not demand such careful investigations. Examina- 
tion much less thorough than that suggested by the doctor is sufficient to demon- 
strate that the patient’s heart and kidneys arc .sound and that they arc surgically 
competent. 

I thoroughly agree with him, however, on an.v case which .shows an incompetent 
surgical history. For instance, if we have a cm-c wliere tlic function of the kidney 
seems to be disturbed, where the patient seems to be toxic, where .she has Bright’s 
disease, diabetes, tuberculosis, high blood xn-c.ssnre, or vascular disease, then I be- 
lieve she should be put through a thorough examination. I had a patient the other 
da.y, a woman who weighed 2.'50 pounds, who was extremely anemic, and who had 
been bleeding profuselJ^ I found 40 per cent hemoglobin. I did a supravaginal 
hj-stercctonij' for a large fibroid tumor, which rvas mostl,y submucous, and never have 
I had a patient make a more satisfactory recoverv. 

I have been surprised to find that high blood pressure is not as much of a contra- 
indication to operation as I had believed it to be. In the last two or three years I 
have been forced to operate upon several patients with high blood pressure, realizing 
or at least feeling that the.y were taking a prettA' big chance. The,y recovered satis- 
factorilj'. 

DR. HARBECK IIALSTED. — The late Dr. Studdiford was alwaj's tremendousl.y 
interested in this subject of preoperative studj'. We have a rule at Sloane that no 
patient shall be operated upon less than fort3'-cight hours after admission unless an 
immediate operation is absolutol3' e.ssential. The wait in the ho.spital before opera- 
tion is usually nearer a week. 

The two principles which we have alwa3's followed are: patients should bo in the 
hospital at rest for at least forty-eight hours before operation, and that we should 
use our medical consultant in all questionable casc.s. 

Although I am tremendously interested in C3'stoscopy and was ver3’ glad to hear 
the doctor mention its importance, I believe it is not necossar3" to cystoscope everv 
gynecologic patient. 

DR. DAXXREUTHER (closing). — I fear that I have been misunderstood. I do 
not advocate that all of the diagno-stic te.sts to which I have referred should be done 
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as a matter of routine.' On the contrary, on my service at the Post-Graduate Hos- 
pital even a Wassermann reaction is not done routinely. I am, however, trying to 
educate the members of my stall to realize the importance of recognizing the clinical 
signs suggestive of impaired metabolism or other physical derangements, and I am 
relying more and more upon their discretion to determine which patients need cer- 
tain tests. In the case of the dispensary patient who is to enter the ward, I have 
the necessary examinations made before admission to the hospital. 

I do not agree with the gentleman who says that patients demand immediate 
operation. It is really easier to persuade those v/ho need operation to enter the 
hospital after the clinic worker has established a personal contact with them, for 
which a week or two of palliative treatment is usually required. 

I have also found that the private patient will not object to necessary diagnostic 
procedures if I explain that these things are done solely for her own protection. 

I agree that it is not advisable to carry out any elaborate diagnostic measures 
without some definite indication, but if we develop our powers of observation and 
seize the clues which the general physical make-up of the patient very often suggests, 
the selection of the proper tests becomes a simple matter. 

Some years ago Dr. Baldy, of Philadelphia, reported a series of 3,413 gynecologic 
operations in which 16 sudden postoperative deaths occurred. The most striking 
feature was that 13 of them occurred in 366 cases of hysterectomy for fibroid, leav- 
ing 3 in 3,047 operations for other conditions. Unfortunately, I have not been able 
to detennine the total number of pelvic operations that I have done personally, but 
I know that since 1915 I have had but two sudden postoperative deaths, ono of 
which was due to acute paralytic ileus and the other to pulmonary embolism follow- 
ing a thrombosis in the femoral vein. 

Dr. S. H. Geist read a paper entitled: Study of Basal Metabolism 
and Weight Following Bilateral Oophorectomy. (See page 206.) 

Discussion 

DR, M. A. GOLDBERGER. — The period of observation was carried out only for 
from three to five months postoperative, but we are continuing our studies in these 
cases in a special follow-up clinic, where we are studying not only operatively cas- 
trated women, but also women who have been subjected to x-ray and normal meno- 
pause. These cases are to bo followed for a period of about two years and will be 
reported upon later. 

The second important fact in our paper is that in % of our cases there is a 
diminution in the basal metabolism with an increase in weight. This rather coin- 
cides with most of the experimental work which has been done on animals, especially 
that of Murlin and Bailey. 

The tliird fact is that the weight increase in animal experimentations might be 
explained by the recent work of Wang and independently by Slonaker, who showed that 
when albino rats were placed in activity cages there was an increase in activity every 
four days. This corrc.sponds to the estral c}'clo of an albino rat. In tho intcr- 
cstrum, during pregnancy, and in senility there is a marked fall, but the fall is mo:?! 
marked in castrated rats, being as much as 90 per cent. This may explain the in- 
creaso in weight in most of the animal experimentatioms. 

DR. HAROLD BAILEY. — It seems to me that the subject has practical import. 
If we are able to show changes not only in the lowered metabolism but in weight 
and activity as well, we should feel that there is a specific action of the ovaiy afTeet- 
Jng tho gencr.al metabolism of the individual. 
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Eacli of the two animals that wo studied sliowcd an increase in weight and a 
lowered metabolism of over 14 per cent, one being 14.2 and the other 17.6 per cent. 
Thej^ were animals of dilTcrent size and they varied considerably in weight. If we 
cast out the gain in fat, which plays a negative part in metabolism, we still have one 
animal showing a 12 per cent and the other a 6 per cent lowering. Therefore it ap- 
pears to bo evident that in these two animals there was a specific reaction. It is a 
fact, however, that the animals became fond of us and we of them, and there is no 
question that followbig the operation they became more inactive, and it is highly 
probable that this inactivity and friendship between animals and man had some- 
thing to do with the change in the other experiments. In other words the dogs lay 
more quietly throughout their detention in the metabolism apparatus. If we con- 
sider this as an important point, we must admit that we have not produced conclu- 
sive evidence of specific reaction, especially as wo had only two animals. The thy- 
roid raises the metabolism in castrated animals, and our results with the dog that 
had no thjwoid acted as a control for the other dog. It was to be expected that the 
metabolism in the dog without the thyroid would suffer a considerably greater reduc- 
tion, but this was not the fact; the reverse was true, for the animal with the intact 
thyroid suffered a diminution in its total metabolism much greater than the other. 

Dr. Geist’s results show, according to the figures on the charts, an increase in 
weight in over 50 per cent of the cases and a lowered metabolism in 62 per cent. 
This percentage is not high enough to term the reaction specific, but it seems to me 
that it shows the probability of a general change, providing that all those women 
wore in the active sexual stage. 

I cannot but feel that there is common sense back of our contention. It is ex- 
pected by lay persons that a woman will gain in weight after the menopause just as 
it is expected that a young woman after puberty will gain the contours of a wom- 
an’s figure, and, moreover, food animals are commonly castrated in order that they 
may gain in weight. It would have been interesting if we could have followed our 
animals and found that the changes were the same a year later; and likewise Dr. 
Geist’s patients should be examined after a considerable period. 

I confess that I cannot feel that this presentation depreciates the work of Loewc 
and Eichter and others; I think it substantiates it. 

DE. EOBEET T. FEANK. — The material which the doctor has presented shows 
the enormous amount of work involved in such a research. It has taken the co- 
operation of four workers to cover tliis field. Forty-eight cases studied in this thor- 
ough fashion are a tremendous number, and yet with tliis large number upon which 
to base Ms statistics, you will notice that no absolutely striking conclusions could bo 
reached. What does that mean? If you take the lower animals, for example, the 
queen bee, you null find that the entire life of the female is occupied with one thing, 
the sexual function. If you take the rodents which Dr. Goldberger mentioned, stud- 
ied in the activity cage, a tremendous difference between the sexually quiescent 
period and the active period brought on by estrum, is very striking; when you take 
Dr. Bailey’s dogs, it will be noted that there is a distinct diminution of this fluctua- 
tion due to the sex cycle, and when you come to the woman the sex phase plays a 
comparatively minor role as compared with the lower species. The fluctuation, to 
my mind, gradually diminishes, and, therefore, if it is traced from whore it is most 
marked as in the bee, to the higher primates, a progressive diminution of the 
ovarian effect, as far as these extragenital phenomena are concerned, seems to 
obtain. That, however, does not mean that the ovary does not play a tremendous 
role in the primate. 

My suggestion would be for Dr. Bailey to interest the physiologists in the chim- 
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pjiiizee and to practice on the monkey the same experiments that he had to give up 
in the dog. 

I think Ur. Geist's conclusions that the removal of the ovary does not inoducc 
sutficiently striking symptoms to necessitate leaving it behind, if theic are strong 
technical reasons for removing it, do apply. I think he is correct in his deduction. 
Possiblj", if we can develop a more accurate technic of obtaining the basal metab- 
olism, eliminating the huge technical error which must be allowed for, as normal, of 
15+ to 15- per cent, his results will become more striking. 

The main conclusion that is justified from this i)aper is that the folklore, more 
or less accepted by the medical profession of today, that tragic consequences must 
follow removal of the ovary, is greatly exaggerated. 

DR. I. C. RUBIN. — I think one obstacle in the scientific study of this subject will 
always be the fact that wo practically never castrate per se. In other words, the 
patients who were operated upon in Dr. Geist's series were operated upon either for 
the removal of large fibroids or double disease of the adnexa. You cannot deduct 
inferences from the lower animals in the human sphere for the reason that you can 
take out or leave at will ovaries in the dog or the rodent, and you cannot do that 
in the human species. So far we do not know anything with any degree of scientific • 
certainty about metabolism following bilateral oophorectomy beyond the, one point 
of tho gain in weight, which is only a small detail. It is perfectly natural for 
women to bleed a .good deal fi'om fibroids and di.sea.so of tho adnexa for tlic relief 
of which operative removal of the genitals becomes imperative. The ovaries in Dr. 
Geist’s series Averc incidentally removed rvilli tho uteius. Tho Jelief from the drain 
entailed for months by the blood loss itself is folloAved by a gain in Aveight AAuthout 
necessarily ascribing this increase in AA'eight to the fact that the oA’arics had been 
removed. This and a certain possible p.sychic relief that comes from the knoAA'ledge 
of being rid of disease are factors that cannot be translated from tho loAA'or animals 
to the highest primates. 

Wo also do not knoAV AYhether or not the uterus per se has any effect upon metab- 
(dism and you Avill have to have a series of control cases, for example AA’hore the 
uterus is loft iv- niin and check them up Avith all the painstak.ing detail that Dr. 
Geist and Dr. Goldberger have done in their present report. 

While tho effort is absolutely a Avorthy and creditable one, avc shall always have 
this diffic.idty to deal Avith in Avorking upon the matter of basal metabolism folloAV- 
ing hysterectomy in contradistinction to animal castration. 

Dr. J. A. CORSCADEN. — Wo Inu'e brought about radium castration, so-called, 
that is, cessation of menstruation Avith the appearance of hot fiashes, AA'hich seems to 
be tho criterion of the established menopause, in some 200 Avomen, in A\diom there 
Avas an average gain in Avoight of S pounds. I think Dr. Rubin ’s stressing of the 
point that the fact that those Avomen Avere diseased is important. Unfortunately, aa’c 
have not controlled our cases Avith a lot of other similarly severe operations. It is 
A’ciy difficult to get general .surgical conditions to compare exactly Avith these 
operations in tho peh-is Avhich require e.xci.eion, but as fnr as superficial results go 
there is ju.st about as much gain in AA'oight in AA'omen operated upon for other 
conditions Avhich do not involve the removal of the OA'arios, 

The second point is that in onr .studic.s of basal metabolism avc have 31 AVomen 
Avho have gone two years atul in the.^e the basal metabolism figures liaA-e per- 
sisted. "We have two cases Avhich are interesting. One is a AA'omaii Avho Avas made 
amenorrheic by radium A\-hen the basal metabolism Avas -17, and it has persisted 
at that point; it has not varied aboA'e or beloAV during the tA\'o years. Tlie other 
cjise was one of exophthalmic goiter, avIiosc bad condition demanded tlie amenorrhea. 
Her basal metabolism Avas 20 + and still persists at the end of about two years. 
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DR. GEIST (closing). — Ono fact is certain; there is a gain in weight and a 
diminution in basal motabolism following castration. Whether or not the castra- 
tion as an operative procedure causes these changes or whether some disturbance 
resultihg from the removal of the ovaries does it, I cannot at the present time state. 

To answer Dr. Rubin’s query concerning the removal of the ovaries and the 
question of preexisting disease having an influence; we can state that wo are now 
studying the same factors in women in whom the menopause is normal, whore the 
effect of disease and the removal of the ovaries does not enter into the question. 
Possibly at a later date we shall Ub able to clear up this particular phase. 

As to the question raised relative to a gain in weight because of the removal 
of diseased organs, it is interesting to note that in six of these women the weight 
was between 190 and 210 pounds, that they were suffering from local conditions, 
and did not present any general disease. One could readily conclude, therefore, that 
no general debilitated condition caused a change in their weight and basal metab- 
olism. 

It would be important if some ono would undertake the same study on general 
surgical cases to see what eft’cct the removal of the gall bladder, kidney, etc., would 
have upon the subsequent course of basal metabolism or weight. Dr. Corscaden 
mentioned the fact that he had a case whose basal metabolism remained at -17 and 
varied very little after castration. We too have had a number of similar cases 
that showed, follondng castration, no change at all. It must be remembered, how- 
ever, that in a large number there was a tendency toward diminution in basal 
metabolic rate. As I mentioned at the outset of the discussion, wliether these 
variations are due to some extraneous factors or to defects in our clinical meth- 
ods of investigation, as Dr. Frank also mentioned, is a question which, at the pres- 
ent time, cannot be answered definitely. There is a possibility that they are .simply 
accidental findings and, on the other hand, we have been unable to prove that the 
results may not bo due to some functional change which results when_ the ovaries 
have been removed. 


BROOKLYN GYNECOLOGICAL SOCIETY 

STATED MEETING, MADGE, 102G 

Dr. Wai. P. Graves, of Boston, read, by invitation, a paper entitled. 
Problems of Organ Conservation in Pelvic Surgery. (See page 217.) 

DISCUSSION 

DR. JOHN 0. POLAK. — I wish to state that on the question of supracervical 
versus total hysterectomy, I have modified my views. I have been doing total hyster- 
ectomies for a number of years and havo perfected a technic that is very satisfac- 
tory, but I am free to say that supracervical liystcrectomies are very much moic 
easily and quickly perfonned and my patients make a smoother convalescence, al- 
though the mortality is verj’- little different in the two types of operation. I now do 
complete hysterectomies only in those cases where there is extensive disease of the 
cervix, complicating the pathology of the uterus for which the operation is done. I 
am forced to conclude that my mortalities and morbidities arc slightly lower than 
they were wdien I was so enthusiastic about panhysterectomies. 

That cervical cancer is a definite entity and does occur in the retained stump, Dr. 
Graves admits, but I am now taking care of the cervix prior to operation, with the 
cautery and tracheloplasty, depending on the microscope for subsequent treatment. 
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With radium we have a method of treatment for these cervices that are left. In 
suspicious cases we can absolutely eliminate the occurrence of cancer by using radium 
on the stump. 

The question of conservation of the uterus and of the ovaries in various types of 
pelvic disease is indeed controvertible, and in this I disagree with Dr. Graves, as I 
find that the woman’s psychic life is taken up with two thoughts: will I menstru- 
ate? and if I do not, why not? In other words she is spending her life in expect- 
ancy and disappointment and that is what unstabilizes our women. I feel that if wo 
arc gonig to do conservative pelvic surgery we should try to preserve the menstrual 
function. This is indeed most necessary in young women, where an ovary can be 
conserved. On the other hand, if the ovaries have to be removed then I believe that 
it is better to remove everything. In the conservation of ovaries, etc., in young 
women, affected by extensive inflammatory disease, where conservative surgery is 
practiced, further operative procedure may have to be undertaken. 



Department of Reviews and Abstracts 

Conducted bt Hugo Ehrenfest, M.D., Assowate Editor 


Collective Review 


New Books 

By Robert T. Frank, A.M., M.D., F.A,C.S., New York City 

O F GENERAL interest to tlie medical profession are two quite 
dissimilar volumes, the first a purely objective exposition dealing 
with the piiysiology of sex, the second a highly speculative structure 
which treats of the origin of life. 

In many ways Marshall’s short Introduction to Sexual Physiology'^ 
is more satisfactory than its larger predecessor Physiology of Bepro- 
ductiou. This is, perhaps, due to the fact that the necessity for com- 
imession has forced Marshall to feature his own opinions to a greater 
extent. The book is meant especially for the student of biology, 
medicine and agriculture, hut really carries a far wider appeal. The 
addition of such subjects as abortion, rate of propagation and birth 
rate in man is commendable, as also is the discussion of such fanciful 
topics as Zenia, and maternal impressions, if only to lay their ghost. 

In my opinion the rapid advance of our knowledge of the causes of 
sex phenomena will soon permit far greater simplification in the dis- 
cussion of the forces at work, and of the chemical basis of sex. Mar- 
shall is fully justified, however, while writing such a guide, to 
incorporate only the fully accepted and worked-out phases of the 
subject and to leave the most recent acquirements for a future revision. 

No pathologist will agree with Marshall that “When the tissue 
denudation (of the uterine mucosa) is exceptionally great the con- 
dition is known as menorrhagia ” (p. 52). The explana- 

tion of excessive menstrual bleeding is not quite so simple as that! 
The modern students of sex physiology are more and more abandon- 
ing the view that the normal nutritional condition of the uterus is 
infl.ueneed largely by the intei'stitial cells, though Marshall appears 
somewhat hazy in his analysis of nidation. He recognizes on the one 
hand that the corpus luteum prepares the uterine mucosa for recep- 
tmn of the ovum, but does not appreciate that Leo Loeb’s work on 
artificial “deciduomata” or “placentomata” (which he mentions) 
demonstrates that nidation (certainly among rodents) is dependent 
upon that special function of the yellow body which governs the for- 
mation of the maternal part of the placenta. That the corpus luteum 
can be dispensed with early in pregnancy is fully explained by the 
vicarious action of the chorion and placenta. 

Marshall’s book is to be recommended highly to all medical men. 
George W. Crile,^ together with Amy F. Rowland, has put into 
book form the conclusions to which his various studies in different 
fields, but all directed toward the same end, have led him. Summed 

^An Introdnclion to Sexual Pliysiolocy. For Biological, Medical and Agricultural 
Students. By P. H. A. Marshall, P. R. S., Longmans, Green, and Co., Lon- 
don, 1925. 

=A Bipolar Theory of Iilving rroccsse.s. By George W. Crile, Edited by Amy P. 
Rowland, Macmillan Co., New York, 102G. 

293 





294 -THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

up, the author believes that all life is ascribable to a bipolar condition. 
Starting with the atom and ending nvith man as the liighest primate, 
he tries to prove the uniformity of the bipolar pattern. To use the 
author’s oivn words, “The purpose of this thesis has been to present 
certain evidence and deductions based upon that evidence in support 
of the theory that man and animals are bipolar mechanisms and that 
the organism not only is driven by electricity, but that it was orig- 
inally created and constructed by electrical forces.” 

In substantiation of this highly interesting and speculative hypoth- 
esis, Crile draws all the evidence adducible from his own many re- 
searches and from those in the literature. It will take the work of 
many physiologists, both critical and constructive, to prove or dis- 
prove the tremendous amount of material, not all of which lias hitherto 
been accepted by physiologists, in order to arrive at a more final 
conclusion. 

GYNECOLOGY 

The excellent impression made by the first edition of Schroder’s 
Textbook of Gynecology^ (revicAved in 1923) is fully confirmed by the 
present second edition in which the general form of the first edition 
has been retained, but numerous improvements have been made. Espe- 
cially commendable are the added colored illustrations of microscopic 
specimens. The criticism, made in the previous edition, that Schroder 
had entirely overlooked the American literature no longer applies, as 
the author has made a serious attempt to credit American authors for 
the Avork done in the last years. The book shoAvs such originality in 
dealing Avith modern problems of gynecologj' that a translation into 
the English language Avould be fully Avarranted, as Ave have no English 
textbook Avhich gives as conservative and modern an exposition as 
this one. 

Not less than seven large installments of Halban and Seitz’s Biology 
and Patholog.y of the Female* have arrived since the last revicAv. 
These include installment 18 to 24 and cover an enormous amount of 
ground. Installment 18 deals Avith the normal and pathologic condi- 
tions of the placenta and the amniotic fluid by Hans Hinselmann. This 
Avork is particularly striking because of the profusene.ss and excellence 
of the illustrations. The literary references are most difficult to examine 
as many of them arc not even alphabetically arranged and, as in the 
rest of this series, are far from complete. H. R. Schmidt has dealt 
Avith the pathology of the decidua, the menibrancs and the cord. 

In.stallment 19 contains the physical chemistry of pregnancy , labor 
and the puerperium (H. Schadc). He describes such changes as occur 
because of the presence Avithin the uterus of a ncAV focus of intense 
metabolism, comparable in some Avay to the metabolic changes result- 
ing from inflammation. 

The physiology of pregnancy is taken up by E. Kchrer. He believes 
that ovulation does not occur dvulng pregnancy. He recognizes the 
paramount importance of the corpus luteum during gestation but has 
not incorporated the newest discoA-eries in his discussion. The blood 
and metabolic changes of pregnancy are satisfactorily discussed. 

In installment 20 Eufmgcr has been assigned the chapter on tlie ding- 

*I.('lirbncli tier GynnoRclo^rU* fiinr Studioronclc un<I Afirzte. By Dr. Med. Robert SchrOder, 
A^'crlag’ von P. C. AAA A'cael. Leipzig, 192C. 

nnil I’allmloKlo iIck AVclbcs. By Prof. Jo-sef Halban. AA'len, und Prof. Lud- 
wig Seitz. Franlsfurt. n.M. Lleferunp IS. 10, 20, 21, 22, 23, 21, Urban .and 
SchwarzenberK, Berlin, 302.1. 
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nosis of 2 }}'egnancy. Guggishcrg devotes more than 200 pages to labor 
imiois. I note that no mention of Dixon's theory of the initiation of 
labor through pituitary hypersecretion is mentioned, although manj^ 
of tlie other theories liave received comment. Pathologic contractions 
are discussed in great detail. 

Installment 21 by A . Mayer covers the subject of the clinieal aspects 
of ovarian tumors in a satisfactory fashion. An enormous bibliography 
covering 60 full pages of close print concludes this cliapter, but, unless 
the reader wades through this tremendous material, author by author, 
the references to the literature are of no particular value. In the same 
installment Filth has described injuries and foreign bodies in the gen- 
ital ti'act. Included in his exposition are the injuries resulting from 
childbirth. 

Installment 22 contains the diseases of the peritoneum by Karl 
Baisch. He believes that well developed, diffuse bacterial peritonitis 
is a strictly surgical disease, recommending median incision, evacua- 
tion of the pus, followed by irrigation, wiping out of the purulent 
exudate, counter incision, and tube drainage. If the cause can be 
dealt with readily, he advises that this be done. I find no new statis- 
tics available. The author takes no veiy decided stand on the treat- 
ment of tuberculous peritonitis, describing impartially surgical, med- 
ical and roentgenologic therapy. 

To V. Jaschlce has been assigned the discussion of the female breast. 

Installments 23 and 24 contain operative obstetrics from the pen of 
that dean of gynecology, Whiter of Kbnisberg. Before dealing with 
the operative technic, the author discu-sses most thoroughly the indi- 
cations for interruption of pregnancy or the induction of labor. He 
employs a tongue-shaped incision on the cervix and anterior vaginal 
wall as the first step in anterior vaginal h.ysterotomy. He has given 
up entirely the use of the Bossi dilator in favor of more surgical 
methods. Aceording to him, vaginal cesarean section is the sovereign 
method of dilatation. His stand on episiotomy is conservative. This 
procedure should not be considered the typical method of preserving 
the perineum. He limits the applicability of hebosteotomy to mul- 
tiparae. The Kiclland forceps is discussed by Dr. Karl Fink as a 
subsidiary portion of this_ chapter. He considers the new forceps as 
a valuable instrument, particularly with a head high up in the pelvis 
but believes that it requires large obstetric experience to distinguish 
the eases in which this instrument is particularly indicated. In 
lower positions of the head, the Kielland forceps offers no advantage 
over the standard methods. 

As regards cesarean section, the classical cesarean, as well as the 
transperitoneal method of Doederlein and Kronig, are emphasized. 
The flap operations current in this - country are merely mentioned. 
On the whole, this exposition of operative obstetrics is most satisfac- 
tory. 

OBSTETRICS 

Ehreiifest has given us an American edition of The Therapy of 
Puerperal Fever A 'written by Robert Koehler. This is the first work 
dealing specifically with puerperal infections that has been available 
to the English speaking physician for many years. The work covers 

f■Tllc^.^py of rucrpcral Fever. By Br. Robert Koehler, Vienna. American Edition 
prepared by Dr. Hugo Ehronfe.st, St. Douis, The C. V. Mosby Co.. St. Louis 
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the entire field most thoroughly, beginning with protection of the 
patient before and during labor and deals with prophylactic im- 
munization, which the authors agree is not feasible for general appli- 
cation. 

Part II is devoted to therapy. The respective chapters are divided 
into General Therapy, Local Therapy, Surgical Therapy, Medicinal 
Treatment of General Infection, and Chemotherapy.- The entire litera- 
ture is gone into in considerable detail. On the whole, like all others, the 
authors find our efforts to combat the infection by radical means most 
unsatisfactory. This applies to surgical treatment, including ligation 
of the veins, as well as to chemotherapy (foreign protein, dyes). 

This book is recommended to the entire profession as a valuable 
and entirely unbiased presentation of what we know of the subject. 
This is quite in contrast to the next volume to be discussed. 

Geddes^ has given ns a biased exposition of Puerperal Septicemia: 
Its Causation, Symptoms, Prevention and Treatment in a book which 
received the Nicholls prize in 1924 from the Eoyal Society of Med- 
icine. This rather voluminous monograph boils down to the follow- 
ing (after one has waded through literature of bacteriology, etiology, 
and infiuence of climate and other conditions) : that industrial acci- 
dents determine the puerperal fever rate in every district because 
such accidents invariably cause septic wounds. The resulting septic 
wounds become sources of infection to women in labor through the 
agency of the medical practitioners, because these latter cannot avoid 
being contaminated by such wounds in their daily practice. Nothing 
in the tedious mass of statistics, through which I found it necessary 
to wade, throws any new light upon the subject. The author’s de- 
sire to have obstetric cases attended by qualified specialists in proper 
hospital environment is naturally devoutly to be sought for irrespec- 
tive as to whether we accept his deductions or not. 

Borland and Hubeny'^ have published an atlas of x-ray in embryol- 
ogy and obstetrics. This compilation covers the x-ray findings on 
both the fetus and the adult and therefore the title is somewhat 
misleading. 

The biologic effect of the x-ray is thoroughly detailed. Injury to 
the fetus in utero, due to raying, is fully reviewed. The authors men- 
tion that the bone centers, as demonstrated by clearing oils, and those 
shown by tlie x-ray do not corre.spond; that ossifieation is more rapid 
in the female; and that the first site of ossification demonstrable is 
in the region of the incisor tooth of the inferior maxilla, which can be 
demonstrated at the seventh week. Anomalies of skeletal develop- 
ment are fully discussed. Visceral anomalies, especially displace- 
ments, as seen in the newborn, are of interest. A large part of the 
volume is devoted to x-ray of the female pelvis and its employment in 
determining bony contracture. The concluding portion of the book 
deals with teratologic radiography. A large bibliography concludes 
each chapter. Numerous plates illustrate the text. 

Modern Yieivs on the Toxemias of Pregnancy by de Wesseloiu and 
WyatP appears in the Modern Medical Monographs edited bj^ Hugh 

®Pucrpcrnl Scptlcacmln; Its CniiBatlon. Symptonis. Proventlon an<T Treatment. By 
George Geddes. M.D., C.M., Wm. Wood and Co., New York, 1025. 

•The X-Ray In Rmbrj-ology nnd Obstetrics. By Dr. W. A. Nc^vroan Borland and 
Dr. M. J. Hubeny, Bruce Publishing Co., St. Paul, Minn., 1020. 

^Modern Views on tbe Toxemias of Pregnancy. Bv O. L. V. de Wessclow and J. JL 
Wyatt, Paul B. Hoeber, Inc., New York, 1025. 
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Maclean. Aliliougli the views expressed are modern, the book itself 
was written before June, 1923, not appearing in print until 1925. 
Like others of tlie series, it is intended for the general practitioner. 
To be commended is the emphasizing of Stroganoff’s treatment of 
eclampsia which, it is hoped, will more and more replace the radical 
procedures, except in verj’- rare and selected cases. 

Bourne in his Recent Advances in Obstetrics and Gynecology^ tries 
to record the trends of opinion and movements of thought which have 
really atfected medical practice for some time. The large field can 
naturally be covered only in a fragmentary way, but the author has 
shown good judgment in concentrating upon important problems 
and in giving them adequate discussion. 

He emphasizes the fact that the tendency in the treatment of 
eclampsia is more and more toward conservative measures, the Stro- 
ganoff method or some modification of it being most in favor. He 
mentions a treatment for placenta previa, devised by Willet, in 
which a traction clamp connected with a weight attached to the bed 
is applied to the fetal scalp, thus not only hastening labor, but pro- 
ducing continuous pressure on the placenta. 

Bourne speaks most glowingl 3 '- of Pothergill of Manchester’s tech- 
nic in the cure of prolapse. He misses an excellent opportunity in 
his discussion of the ductless glands by not mentioning any of the 
more recent advances in the knowledge of the function of the ovaiy. 
On the other hand I prefer his entirelj’’ agnostic point of view to that 
of the uncritical “endocrinologist.” In discussing Sampson’s choco- 
late cysts, he emphasizes Bailey’s work, which is hardly known in 
this country. Special chapters are devoted to electrotherapeutics in 
gynecology (written bj^ Justina Wilson) and radium in the treatment 
of carcinoma of the cervix (witten by Malcolm Donaldson) . The ap- 
pendix contains some instruments of which only the Bonney ligature 
reel appealed to me. This resume is far superior to some of the year 
books regularly published. 

Spencer^° has written a scholarlj’' brochure on cesarean section. It 
is based on 120 personal cases with a maternal raortalitj'- of 3.3 per 
cent, an immediate fetal mortality of 4.1 per cent, and a total infant 
mortality of 10 per cent. The author emphasizes that cesarean section 
is too frequently performed at the present time. Some reproductions 
of quaint woodcuts from ancient manuscripts add to the interest of 
the volume. 

The second edition of Dr. Brodhead’s^^ little book on Approaching 
Motherhood has just appeared. It is presented in the form of questions 
and answers in order to simplify its use by the expectant mother. 
The advice given appeal's sound throughout and is presented in a 
readable form. 

De Cotret^^ has written a short elementary compend for the obstet- 
ric nurse, which has little to differentiate it from the many similar 
books on the market. This compend is evidently designed for the 
French-speaking portion of Canada. 

®Kecent Advances in Ob.stetrics and Gynccolojry. By Aleck "W. Bourne, P.R.C.S. 

P. Blakiston’s Son and Go., Philadelphia, 1920. 

^“Caesarean Section, AVitli a Table of 120 Cases. By H. R. Spencer, M.D., ■William 
Wood and Co., New York, 1920. 

’'Approacliinj- MotiierUood. By George E. Brodhead, Ed. 2. Paul B. Hoeber One 
New York, 1923. ’ ’ 

”T/Obslctrlque dcs Gardes-Malades. By E. A. Rend de Cotret, Montreal, 3925. 
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We liaye also just received another of De Cotret’s’'’’ books, pub- 
lished seven years ago, also in French, dealing Avith normal and 
pathologic puerperal conditions. 

Eberhart^"* is the author of a short pocket comiiend on obstetrics 
for the young and inexperienced physician who occasionally turns 
toAvards obstetrics. 


MISCELLANEOUS 

J. Shelton Horslej’ ’s^'^ OpcraiivG Surgery is unique in that it subor- 
dinates the purely technical descriptions to the physiologic re.sult to 
be expected and obtained by operative procedure. 

This second edition has incorporated Costain’s lymphaticostomy for 
septic peritonitis, Stookey’s operation for innervating paralyzed mus- 
cles, Finney’s pyloreetomy, Graham’s pulmonaiy pneumeetomy,. and 
Cutler’s valAmtomy for mitral stenosis, as Avell as such other ncAv 
operations as those for angina pectoris, and the method for intestinal 
resection devised by Kerr. The fact that Horsley has abandoned his 
OAAm technic in favor of Kerr’s, speaks highly for the author’s open- 
mindedness, AAdiieh is shoAvn throughout the text. 

For the reader interested in dealing not only Avith purely technical 
methods but also desiring to appreciate the underlying principles, the 
recognition of Avhich differentiates a mere technician from a true 
surgeon, this boolc is to be recommended highly. 

A magnificent atlas of operative cystoscopy comes from the pen of 
Ryalh® of London. It covers the entire subject of technic as applied 
to this branch of examination, including anesthesia, the treatment of 
ureteral stone, dilatation of the orifice of the ureter, litholapax 3 '’, as 
Avoll as the removal of foreign bodies from the bladder. The treat- 
ment of bladder tumors is dealt Avith, as Avell as the use of diathermy 
and other methods in the treatment of prostatic diseases. The ap- 
pendix describes the author’s universal cystourethroscope. Tlie main 
bulk of this impressive volume is taken up bj' the 115 Avonderful 
plates, the greater majority of AAdiicli are in colors and represent cj"s- 
toscopie pictures draivu from nature. These cystoscopic pictures 
illustrate almost eveiy coneetyable condition in a lifelike manner. 
The legends appear in three languages, English, French, and German, 
so as to be readily used by readers of different nationalities. Of 
particular interest are the pictures taken in succession of the change 
in appearance of different conditions as the result of treatment or of 
the progress of a condition, for instance, such as is shoAvn on Plate 12, 
beginning Avith the periureteral, bulbous edema resulting from the 
presence of an intramural stone ; the appearance of the same ureteral 
orifice seven days later Avhen the stone is just beginning to be born 
into the bladder; the subsequent appearance immediately folloAving 
the application of diatherm.y, and finall.y a picture of the stone after 
expulsion. Illustrations of cj’^stoscopic instruments in situ during, for 
example, the incision of a ureteral opening for the release of an im- 
pacted stone, might be mentioned. 

•".Siiltf's do Coxiolies Normnlos ot ratholop:iquos. By E. A. Reni!- dc Cotrct. Montroal. 
La Cie D’lnipriniei'le Godin, Ltee, 1019. 

nrovlor fur Acrzfo tind Studiorcndo. By T5r, Franz Eborhart, Urban 
und Sclnvarzenberg, Berlin, IM."!. 

’mperatlvo SiirRory. By .1. Sliclton Hor.«ley, M.D., Ed. 2, C. Mo.’^by Co., St. Loiil!‘i 
192!. 

’'■OperaUvo Cystfxiropy. By E. C. Uv.all, P.B.C.S., C. AC Mosby Co., St. Loiil.a, 1925. 
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This atlas should prove oi‘ the utmost use, particularly to those 
who have not had the oijporl unity to become familiar with intraves- 
iele conditions from a large material. A welcome addition would 
have been an index of the plates. 

A most interesting symposium covering the facts and responsibili- 
ties of birth control has been edited by Adolf Meyer. The con- 
tributors are twelve in number, and all their contributions show a 
uniform standard of excellence. 1 think that the sentence written by 
Adolf ]\Ieycr in the preface, “Our i^rimary concern is the develop- 
ment of a conscience concerning procreation,” touches the kejmote 
of the entire symposium. Dr. lileyer justly emphasizes the conserva- 
tive (I might add ultraconservative) attitude of the medical profes- 
sion toward birth control, a topic rvliich is regularly excluded from 
textbooks, professional journals, and the curriculum of medical 
schools. The two bugbears most dreaded as an effect of this move- 
ment seem to be an undesirable spreading of promiscuity as well as 
the danger to the health of the participants. 

The separate articles give a clear-cut, impartiall}" presented and 
most gripping vicAv of the entire iwobiem from many aspects. Among 
the various topics emphasized, 1 might instance both phj'sical and 
mental hygiene, the menace of overgrowth of population, the relation 
to public health, the ethical and social points of view, the biologic 
factor, and many other i.ssues. The authors are representative in 
many fields: Adolf iNIeyer, psychiatrist at Johns Hopkins, IMargaret 
Sanger, one of the main motive forees in this movement, C. C. Little, 
president of the University of IMichigan, Raymond Pearl, the statisti- 
cian, to mention only a few. 

This little book should be read both by the friends and adversaries 
of the birth control movement, because both sides Avill profit by the 
impartial light thrown upon this important topic. 

Lynch and Fehcn^^ have written a book on the pafholoyy, diagnosis 
and ireatment of Inniors of fhc colon and rccium. The anatomy is 
treated in a clear, if somewhat brief fashion. Chapter III, dealing 
with the patholog,y, is very satisfactory, because the authors have 
included a very brief clinical outline of the case, and it is ahvays wise 
to contrast the pathology of the dead tissiies directly Avith the clin- 
ical aspects of the condition. It appears to me that the authors might 
have added the outcome and result to these clinical briefs. The illus- 
trations of the gross and microscopic conditions are satisfactory and 
instructive. I cannot praise the chapter dealing Avith the .surgical 
treatment as liighly, because, for example, in dealing AAuth the perineal 
resection of the rectum, too many intermediate steps have been omit- 
ted, particularly in the illustrations, to make the exposition clear, 
especially to beginners. Another addition, AAdiicli I hope Avill appear 
in future editions, Avill be an assembled table Avhich gives the results 
obtained by the authors' personal experience Avith operations. The 
general make-up of the book is faultless and extremely attractive. 
The tAvelfth edition of a very popular English textbook,^® namely, 

'Olirtli Control. Pilots niul Kosponsibilitics. By Adolf Moyer, M.D., AA'’illiams and 
■VA'^llklns Co., Baltimore. 3925. 

’“‘Tumors of the Colon and Rootum. Their PntUoloKy, Dinf-nosis and Treatment. By 
.T. M. Lynch, M.D., and .T. Felsen, M.L., Paul B. Hoeher, Inc., New York, 
1923. 

’"The Diseases of Children. By the late Sir Jame.s Frederic Goodhart. Edited hv 
George Frederic Still, M.B., F.R.C.P., Ed. 12, Lea and Febiger, Pliiladelnhia, 
1920. 
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that originally written by the late Sir James Frederic Goodhart and 
now edited by George F. Still, appears five years after its predecessor. 
The editor has attempted to retain the flavor imparted by the senior 
author but has tried to incorporate the newest acquirements, such as, 
lymphadenoma, encephalitis lethargica, the Schick test, the vitamines 
in connection with rickets and scurvy, and similar topics. 

International Clinics/'^ as usual, covers a large group of subjects, 
only a few of which are of immediate interest to the gynecologist and 
obstetrician. G. P. Laroqtie reports 1,000 consecutive cases of appen- 
dicitis operated upon by himself. Of these, 830 were clean cases (mor- 
tality of 0.5 per cent) . The entire mortality for the series was 2.1 per 
cent. The large number of clean eases makes the critical reviewer 
wonder how many of these were benefited by operation. G. Jeff Miller 
has contributed a timely article on the contraindications to the use of 
radium in gynecology. The article by N. B. Gioyn on Massive Collapse 
of the Lungs is of most interest where referring to the postoperative 
occurrence of this rare complication. 

Nephritis by Elwyn”^ gives a comprehensive presentation of some of 
the modern theories dealing with diseases of the kidney. It covers 
the physiology of this organ, renal insufficiency, uremia, and the as 
yet unsatisfactory classification of nephritis. He explains the path- 
ology and clinical changes occurring in the course of pregnancy, on 
the basis of a general arterial contraction from the beginning of 
pregnancy. The author assumes that there is a purposive mechanism 
consisting of an increased irritability of the pregnant uterus, as well 
as that of the entire neuromuscular mechanism, which has to do Avith 
the function of uterine contraction, in that this mechanism results 
from a similar hypersensibility of the presiding centers in the brain, 
In certain cases the other vegetative centers in the brain, especially 
those dealing Avith vasoconstriction, Avhieh are closely adjacent, are 
likcAvise aflected. He believes that an external stimulation to this 
vasoconstriction apparatus may be due to the hemolysis caused by the 
incompatability betAveen the blood of the child and that of the 
mother. This highly speculative hypothesis does not appear to be 
borne out, in my opinion, by such clinical data as have accumulated 
up to this time. A valuable bibliography AAdll be found at the end of 
each chapter. 

This little manual,-- printed on extremely thin paper so as to occupy 
a small compass, consists of three hundred sixty-one pages of text. 
It covers the treatment of dangerous hemorrhages occurring in pul- 
monary, cardiac, nervous, gastrointestinal and renal systems, also 
obstetric hemorrhages, as Avell as poisonings. This rather heteroge- 
neous conglomeration is fairly Avell handled. The treatment is based 
upon Lenzmann’s books and schematization. This book may prove 
of value to those unexpectedly and unpreparedly confronted Avith 
emergencies. 

Drouet-^ has issued a third edition of his treatment of syphilis by 
means of bismuth according to the methods used in Paris liospitahs. 

^Internnllonal Clinics. A Qnnrtcrly of Illustrated Clinical Ijccturcs and Uspccliill.V 
rrcpared OrlRrlnal Articles. Volume 1. Thirty-sixth Series. 1920, J. K. !<!)>- 
pincott Co., Philadelphia and London, 1920. 

I'Neplirlfis. By H. Elwyn, M.D., The Macmillan Co., New York, 1920. 

"Manual of Emergencies. By Dr. J. Snowman, AA^illlam A\''ood and Co., New York, 
1920. 

m.o Triilleincnt de In Syphilis par lo nismulli. By Dr. Georges Drouet, I5tl. 3, A. 
Malolne ct Fils, Paris, 1920. 
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He claims that bismuth treatment is indicated where intolerance or 
resistance to arsenicals is encountered. 

Morison and Saint-'^ have prepared this second edition of An Intro- 
chiction to Surgery. The text consists of an elementary treatise for 
the medical student, covering the general principles underlying sur- 
gical diseases. The treatment of the subject is simple, clear, and 
direct. The chapter on natural cures is well worth careful perusal. 
This chapter deals mainly with biliary conditions. The final chapter 
dealing with pathologic conditions, illustrating the application of the 
general principles, is a good summary of the entire volume. The 
illustrations are good. 

Pygmalion or the Doctor of the Future,"^ appearing in the Today 
and Tomorrow Scries, is designed to demonstrate that a symptom need 
not necessarily’- be a sign of disease, that a given symptom may be but 
an “altered reaction to life occasioned by the presence of disease.” 
The author makes his point cleverly’- and clearly. 

Dickson ’s““ presentation is a farrago of quotations, surmises, and 
assertions which do not deserve serious critique. “There is a distinct 
and separate hormonic entity in the axillary and pectoral lobes (of 
the breast) respectivelyL” Does he refer to the cow or the biped? 
We are glad to learn that imperforate hymen is not amenable to 
endocrine treatment. John Hunter should turn in his grave when his 
dictum “Don’t think — try” is perverted to such ‘ends. In his sum- 
mary the author modestly’- disclaims “perfection for this work.” 

*-‘An Introduction to Surpory. By Dr. R. Morison and Dr. C. P. M. Saint, Ed. 2, 
William W’-Qod and Co., New York, 1925. 

*=Pygrninlion or the Doctor ot tlic Future. By R. M. "Wilson, M.B., Ch.B., E. P. Dut- 
ton and Co., Now York, 1920. 

-'Ratlonnl Gland Tlior.apy for Women, rarticularly in Reintion to Bfenstruation. By 

I. IVanlcss Dicltson, M.B., P.R.C.S., London, H. K. Lewis and Co., Ltd., 1920. 


Item 

A NEW DELIVERY BED"'' 

By G-eorge Gellhorn, M.D., F.A.C.S., St. Louis, Mo. 

The dclivcrj’ bed here presented possesses several distinctive features. 

1. The footrests which commodiously incase the entire foot, are o'n a level with 
tho bed. This means that, during the second stage, the mixiliai-y imisculaturc of the 
abdomen can come vnto play far better than if the heels were suspended from up- 
right leg holders or if the legs were held by attendants. 

2. Conveniently shaped knee supports prevent fatigue. These and the footrests 
aro easily adjusted to suit the size of tlie individual patient. 

3. Washable straps around both tho ankles and the knees effectually secure the 
legs in any desired position without excessive restraint, and render unnecessary the 
services of the two attendants who are usually needed for that purpose. In training 
schools, therefore, nurses have an opportunity to watch the progress of labor rather 
than act as human leg holders. 

4. Shoulder braces, readily adjusted and well padded with spongy rubber, pre- 
vent the patient from moving her hips away from the edge of the bed. The patient 
thus lies, throughout the second stage, in a perfectly natural, comfortable, and non- 
fatiguing position which she cannot change, even when only incompletely narcotized. 

♦Demonstrated at the meeting' o£ the American Gynecological Society, Washington 
D. C., May 4 to 6, 1925, ' 
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Tho thick and resilient mattress of spongy rubber (not shown in the photograph) 
adds to her comfort^ and the natural flexion of lier liips forestalls tho severe strain 
upon the sacroiliac joints to which patients in labor arc often subjected. 

u. The absence. of uncontrolled movements upon tho part of the patient safeguards 
the disinfection of the external parts, which is frequently nullified in other styles of 
delivery beds, and the aseptic draperies are never dishirhcd. 

C. The vnlva remains exposed to vieto at all times, and the extent of exposure can 
always be regulated according to the rc(|Hircments of the ease. 

7. Tho perineum is not overstretched as in any form of exaggciatcd lithotomy 
position; hence, deep lacerations are less lihehj to occur if tho labor is conducted 
with sufiicient obstetric skill. 

8. An adjustable shelf beneath tho buttocks piovides a convenient re.sting place 
for the baby until the cord is severed, and a receptacle for instruments, should 
])erineal repair bo necessary. 



PI&. 1. 


9. Provision is made to raise the i)elvis for the few occasions whcie this would 
be desired (reposition of prolapsed cord, etc.). 

10. Strong trays, firmly attached to the frame near the head end, serve for all 
appliances of tho narcotizer and make additional furniture in the delivery room 
superfluous. 

31. After narcosis is instituted, the hands of the patient may be secured in a 
leather sling (not provided witli the bod), which excludes any interference from 
that source and enables the anesthetist to attend to his work without additional as- 
si.Kfance. The nur.«ing force is thereby eliminated as far as tho maintenance of the pa- 
tient’s position is concerned — an obvious advantage, particularly in night deliveries. 

12. The sturdy, yet extremely simple construction of the bed and its moderate 
price* are further points -of value. 

MeTKOPOI-ITAX BUIUU NO. 

•Built b.v the .'?niItli-Davi.s Hospital Bed Company, .St. Louis. 




The American Journal of 
Obstetrics and Gynecology 

VoL. XI T St. Louis, September, 1926 No. 3 


Original Communications 


llJE ASSOCIATION OF CONGENITAL DIVERTICULA OF THE 
FALLOPIAN TUBE WITH TUBAL PREGNANCY'- 

By F. P. McNaleey, B.S., M.D., P.A.C.S., St. Louis, Mo. 

(From the Department of Ohstetries, IFashingion Vnivcrmiij School of Medicine) 

A lthough congenital divert icvila of the tube, lined by folds of 
tubal epithelium and separated by muscle from tlie main lumen, 
have been frequently suggested as occasional factors in the develop- 
ment of tubal pregnancy, the frequency of their occurrence and their 
importance in the etiology of tubal pregnancy has not been widely 
emphasized. 

These, of course, explain the imbedding of the ovum only as a 
result of actual mechanical retention. It is, however, debatable 
whether this alone can be responsible and one should not discuss tubal 
pregnancy without at least mentioning the possible role played by 
some peculiar receptivity of the tube, making the development of the 
ovum possible. Careful study of some cases in the human subject 
has failed to show any obstruction and in addition experimental work 
causing obstruction has failed to produce tubal pregnancy. This work 
has been chiefly done by Loeb, avIio ligated the tubes and failed to 
observe any ova develop. By placing the ligature so that a minute 
amount of uterine mucosa remained distal to the ligature, however, 
he observed implantation at this point. He concludes from this that 
besides the obstruction, the factor of a suitable soil must be present, 
and that this is not present in guinea pigs but probably is in the human 
tube. He has also shown that in exceptional eases it is possible for 
the ovum to flx itself in the peiutoneal surface of the uterus and to 
undergo the first stages of. development without the aid of a decidual 
reaction on the part of the host tissue. His experiments also show 
that obstruction is an important factor. 

‘Read before the Washington University Medical Society, February 8, 102G. 

Note: The Editor accepts no responsibility for the views and statements of 
aiitlior.s as published’ in their “Original Communications.” 
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There are many conditions ndiicli nmuld account for obstruction, 
but the ones of particular interest are blind pockets, either congenital 
or acquired as the result of inflammation. The latter have been 
generally believed to be the most important and are the most eommon 
lesions reported by previous investigators, notably Hoehne, who be- 
lieves adhesions between folds of the mucosa or the invasion of tube 
wall for short distances by tubal epithelium, the so-called salpingitis 
isthmica nodosa, caused by previous inflammation, are the most im- 
portant factors. 

Opitz also believes this is the most frequent cause of tubal pregnancy. This same 
opinion is held by G. D. Williams, who says that false diverticula formed by adhe- 
sions of the folds of mucosa as the result of inflammatory processes cause 95 to 98 
per cent of the cases, and that true diverticula are the rarest of tubal malfoimations. 

J. W. Williams in 1891, called attention to divoi-ticula from the lumen e.xtending 
into the wall of the tube, i-eaching' almost to the peritoneal surface, which he said 
may bear a causal relation to tubal preg^iancy. 

Landau and Eheinstcin, also in 1891, reported a case of six weeks’ pregnancy in a 
diverticulum, basing their diagnosis upon the fact that the ovum was close under the 
peritoneum and the tube lumen was almost unchanged. 

Henrotin and Herzog reported a similar case. 

Eubin demonstrated an ovum fourteen to fifteen days old in the isthmus of a tube 
associated with a diverticulum but not the cause of it, because the ovum was im- 
bedded distal to it and at the site of a muscular spur which narrowed the lumen. 

In 1924, Schoenliolz raised the question of whether changes which have been con- 
sidered inflammatory are not really congenital, namely, the fusion of folds of mucosa 
and also salpingitis isthmica nodosa. He believes there are two types of deformities 
resulting from a disturbance of development during embryonic life. 1. Those where 
an invasion of the mucosa occurs into the musculature, partly rvith folds and partly 
without, the true diverticula. 2. Such defects as are characterized by a division of 
the free lumen into separate spaces by folds of mucosa. 

Mickovitch found anomalies, either congenital or acquired, in all of his eases. 
Tliere were accessorial passages or spaces adjacent to the tube, and it was nearly 
always possible to prove that the imbedding of the ovum originated in these acces- 
sorial passages. He could also nearly always find the communication of the passage 
with the main lumen. These passages were cither congenital or the result of inflam- 
mation, such as growth of the mucous membrane, suggesting adenoma-like formation 
with numerous branched spaces or adhesions of the mucous membrane. 

The material for this study consisted of thirteen tubes removed at 
operation, twelve of which were the site of a pregnancy. The other 
Avas an apparently normal tube removed along Avith the ovary. Tliis 
Avas the first specimen in Avhich diverticula Avere seen and hence it is 
included in this report. It Avas intended to make reconstructions from 
complete serial sections of all the specimens, but this Avas found to 
be impossible in some. It Avas possible to do this in four cases, three 
pregnant and one nonpregnant. All but tAVO of the remaining were 
sectioned serially so the dh^ertieula Aidien present could be traced and 
desei’ibed, but on account of the sections lost between blocks, could 
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not be accurately reconstructed. Of the two not sectioned seriallj", 
one had marked convolutions and one was too large to make this 
method of study practical. In the twelve pregnant tubes, diverticula 
were demonstrated in ten, or 83.3 per cent. In all, of course, the 
pregnancy had been disturbed so that the actual implantation could 
not be shOAvn. In tAvo eases, hoAvever, the demonstration of the 
only signs of pregnancy, i.e., blood and Aulli in the blind end of a 
dwerticulum (Cases 5223, Fig. 8, and 4854, Fig. 23) seems to proA^e 
that this Avas the cause of the arrest of the ovum. In another (Case 
5638, Fig. 13) the site of the pregnane.y Avas distal to tAvo septa, almost 
occluding the lumen. It is reasonable to assume that this malformation 
may have been the cause of the arre.st of the ovum. We mu.st be con- 
tent in the other nine pregnant tubes AAotli diverticula to shoAV them as 
eases of tubal pregnancj^ associated Avith diverticula, AAuthout being able 

1Z3< 6 6 78 9 10 111213 1416 



Fig. 1. — Lab. No. 4118. Diagram (drawn to scale from serial sections) showing 
arrangement of the diverticula in a nonpregnant tube. Section through 13 is shown 
in Fig. 2. 


to prove actually the arrest of the OA'um in a blind pocket. No diver- 
ticula or other possible etiologic factor Avas found in tAvo cases, even 
though they Avere completely studied by serial section. 

In addition to the congenital diverticula there Avere, in four cases, 
gland-like inclusions in the tube Avail lined Avith columnar or cuboidal 
epithelium, the so-called adenomyosis or salpingitis isthmica nodosa. 

As far as inflammation in our cases is concerned, Ave Avere unable to 
prove its previous existence except in one case, AAdiere definite pelvic 
adhesions Avere found at operation, shoAving the existence of a previous 
peritonitis. Microscopic study shoAved, of course, the cellular infiltra- 
tion alAvays found in association Avith a pregnancy Avhich has been 
disturbed, AAdiether uterine or tubal, and AAdiich it is impossible to dis- 
tinguish from true inflammation. In no case could Ave demonstrate 
blind pockets in the mucosa alone. The detailed description of the 
eleven cases Avith diverticula, ten pregnant and one nonpregnant, 
follows : 

Lai. No. 411S . — This apparently noniial, noiipregnant tube Avas removed Avith the 
ovary containing an endometrial cyst. In the routine study a block Avas taken from 
the ampulla; it shoAved three distinct lumina. Unfortunately, by the time the sec- 
tions were studied this block had been lost, but the remainder of the tube was sec- 
tioned serially and the complicated diverticula shoAvn in the diagram (Fig. 1) Avere 
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found. This diagrani is drawn to scale and is accurate except that because the 
original block was lost we were unable to determine the origin or the termination of 
the three lumina, which arc shown in Fig. 2. 

Lah. No. 4540 . — Distal half of tube enlarged to 1.5 cm. in diameter, dark blue in 
color, with superficial veins markedly injected. I’imbriated end entirely normal, with 



Fig. 2. — Lab. No. 4118. Section 13, shows three widely separated lumina. The.se 
could not be traced, as explained in the text. 

no evidence of bleeding. Tube sectioned in its entirety. The enlargement and color 
of the tube are seen to be due to a hematoma 0.5x1 cm., in the wall of the tube. 
Careful search of many sections failed to show any villi in this clot. "We were able 
to trace two true diverticula, as is shown in the diagram, Fig. 3, which is a recon- 
struction from serial sections. The areas from which the photomicrographs were 
taken are numbered. Tl»c lumen distal to the origin of one diverticulum (Fig. 4) 



Fig. — Lab. No. 4.t4(i. Diagram (drawn to scJiic from .serial .section.s) .showing 
diverticula in a pi'Cgnant tube. .Sections indicated by lines sliown in Fig.“. 4, •'>, «• 
and 7. 

was filled with a blood clot in which there were a few villi. These were the only 
ones found and hence it was imjjossible to demonstrate the site of implantation. 

Lab. No. 5823 . — The tube is 5.5 cm. long and J..5 cm. in diameter at the ampulla. 
The fimbriated end is free and the tube was split for 3.5 cm. from the fimbriated 
end, so that now in the fixed condition the cut edges have retracted, exposing a pm- 
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trading blood clot 3.5 cm. long and 1.5 cm. in diameter attached to the tube over 
a very small area. An attempt has been made to show these relations and also the 
diverticula in the diagram which is shown to scale from serial sections. (Fig. S.) 
From the fimbriated end to Section 2, there is a single large lumen illustrated in 
Fig. 9, the blood clot containing villi being seemingly on the outside, due to the 
fact that it was opened while fresh and retracted during fixation. Fig. 10 shows 
the beginning of the septum (marked by arrow) separating the lumen from the 
diverticula. Fig. 11 shows the main lumen continuing with the blood clot in the 
diverticula, and Fig. 32 is taken at ju.st about the blind ending of the diverticula. 
This case shows without question that the .site of the pregnancy was in the diver- 
ticulum. 

Lab. A'o. 56'SS . — Tubal rupture at isthmus. The tube is 5 cm. long and the middle 
4 cm. is enlarged to 1.5x2 cm., with an opening 0.5 cm. in diameter, 1.5 cm. from 
uterine end. No adhesions. On section the enlarged portion of the tube is filled 
with what ajipears to be placental tissue and blood clot. The tube, with the excep- 
tion of the fimbriated end and 0.5 cm. of the uterine end, was cut into five blocks 
and sectioned serially, and a diagrammatic reconstruction made as shown in Fig. 13. 
The ovum was, of course, disturbed and its original site of implantation could not 
1)0 shown, but the evidences of pregnancy, i. c., villi and blood clot, were all found 
in a diverticulum lined with tubal mucosa, and which has a very small connection with 
the main lumen. Other diverticula and sej)ta are best explained by the diagran) 
and sections. 



Pii^. S. — Lab. No. 52:2.1. Diagram (dr.awn to .sc.ulo from .serial .sections), .sliowing 
blood clot with villi caught in blind end of diverticulum, which had been .split open 
in the fresh state, allowing the clot to protrude. 

Lab. No. 4591 . — Only about the distal half of the tube was available for study. 
This, with the adherent blood clot and tissue resembling placenta measures 8x3.5x2.75 
cm. The blood clot is densely adherent about the fimbriated end wluch is distended 
by placental tissue. Sections through the fimbriated end showed numerous chorionic 
villi in the lumen and buried in the tube wall. As the uterine end was approached 
the villi disappeared, but the lumen was well filled with blood and there appeared 
an accessory lumen which later ,ioined the main lumen. Owing to the fact that 
serial sections were not done when this .specimen was first received wc were unable 
to determine the origin of this diverticulum and cannot prove that it had any con- 
nection with the pregnancy, so must be content to show this case as one of a tubal 
pregnancy associated with diverticula, without proving any relation iretween the two. 
The photomicrograph shows the one lumen filled with blood and the other flattened 
out and near the periphery. 

Lab. No. 4644 . — What is apparently a complete ovisac, measuring 2x2x1 cm., was 
found in blood clot outside the tube. Only the distal portion of the tube was re- 
moved. It measured 4 cm. long by 3x2 cm., and was surrounded by blood clot which 
occluded the fimbriated end. This was cut into two blocks and sectioned almost 




Fig. 11. 


Fig. 12. 


Fig. 9. — Lab. No. 5223. Section 1, talten distal to the diverticulum, showing clot 
in the main lumen, the walls having retracted since it was opened before fixing. 

Fig. 10 — Lab. No. 5223. Section 2, taken just at origin of diverticulum. Arrow 
points to the septum. 

Pig. 11. — Lab. No. 5223. Section 3, shows the clot in the diverticulum with its 
walls retracted and the separate main lumen. 

Pig. 12. — Lab. No. 5223. Section 4, taken at the blind end of the diverticulum. 
Several sections further on it has completely disappeared and the main lumen above 
continues. 
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serially. Wo were unable to prove the original site of unplantation, villi being found 
in the lumen and tube wall in many sections, but think it probable that it occurred 
near the fiinbriated end. 

The most intoiestiug feature of the specimen is the accessory lamina or true 
diverticula which m'C have been able to trace. Staifing near the fimbriated end there 
is a single very large, iiregular lumen with villi implanted in the wall, which divides 
into two, one with the appearance of a normal lumen and the other very irregular 
with the walls in apposition (Fig. 21). The latter divides into two parts, the smaller 
of which again divides. These tluee diverticula, each surrounded by muscle, can be 
followed to their blind termination, leaving only the main lumen. In none of those 
could the site of implantation be found. All the blocks could not be studied satis- 
tactorily on account of the destiuction of the ovum, etc., so there might have been 
other diverticula which could not be demonstrated. Besides these large diverticula 
there are many microscopic gland-like structures in the wall (adenomyoma). On the 
i urface of the tube are many structures which wc take to be epithelial implanta- 
tions as described by Sampson. There aio al.so in the tube wall many lumina lined 
liv multij)ln layers of round or polygonal cells proliably representing remains of 
Oaertner’s duct. 



Fig. 13. — Eilb. No. .")03S. Diagram (drawn to scale from serial sections), sliowing 
complicated diverticuia .and ttie very small opening (at .section (i) jn-oximal to tlic 
pi-egnancy. 

Lab No. ilHO . — Accurate gro.ss and micro.scopic study of the .specimen was impos- 
sible because it had been opened longitudinally along the distal half while in the 
fre.sh state and a clot 2x1 cm. had been removed. As received in the laboratory in 
the fixed state it was distorted, which made it impossible to secure sections suffi- 
ciently close to serial to recomstruct the entire tube. It was practically normal in 
size, with the incision exposing the lumen to whicli the clot adliered. No fetal or 
chorionic tissue wa.s recognized in the gross. Entire tube was cut into blocks. About 
the middle there was a blood clot in the wall. The diagnosis of pregnancy was made 
certain by the finding of villi in the clot removed from the lumen, and also in tlic 
lumen of the tube. The blood in the wall described in the gross was borne out on 
microscopic section, but no villi or embryo were found in it. Throughout almo.st the 
cntiri' tube wall are scattered inclusions of acini lined with columnar epithelium 
tadenoinyoma). lii addition wc have been able to trace two true diverticula. The 
opening of one into the lumen was not demonstrated because sections at this point 
cciiild not be obtained, but from the sections available it seems justiffablc to con- 
clude that such an opening was present. The other one could be demon.stratcd en- 
tirely. Both ended blindly in the wall toward the proximal end of the tube. The 
site of imjilantatioii of the ovtitn could not be identified. The illustration (Fig. 22) 
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Fig. 14. — ^Lab. No. 5638. Section 1, taken through the septum between the site 
of pregnancy at this point, marked by arrow, and the main lumen below. 

Fig. lo. — Lab. No. 5638. Section 2. taken just at tip of septum shown in Fig. 
14, and showing a second septum which lias appeared below, marked by arrow. 

Fig. 16. — Lab. No. 5638. Section 3, shows a third septum (left arrow) and the 
second septum as in Fig. 15 (right arrow). 
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PifT- — H'tl). No. .'038. .Section 4, taken JiiHt beyond tlie tip of tlic second 

(right arrow), the- tliird .septum being i?iarked by riglit iivvow. 

Fig. IS. — Lab. No. 5638. Section 5, taken through the tip of a veiy .small septum 
dividing thl.s diverticulum in two ju.st before it ends blindly. To left is the large 
lumen containing the blood and villi. 

Fig. 10.— Lab. No. 5638. Section 6, taken Ju.st at the lip of a small septum 
t indicated by arrow) wiiich with a .similar one ju.st opposite almost occludes the 
Itimen, the pregnancy being distal to thl.s point. 
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shows the oi^cned lumen and also another, deep in the tube wall. Small gland-like 
structures can also bo made out. 

Lah. Ko. 4854 . — Specimen consists of both tubes and ovisac with the fetus, which 
is a male, measuring 9.5 cm. in length. The pregnant tube measures 8 cm. long and 
3.5 cm. in diameter at its largest poition, the ampulla. The fimbriated end is dilated 
and there is a rent extending fiom the fimbriated end inward for 3 cm. The ovisac, 
open and collapsed, now measures 6 cm. in diameter and the placenta is attached to 
the inner surface of the tube tluough this rent. On section of the tube there is seen 
in the ampulla, at the place where the placenta has been described as being attached 
to the inside of the tube, another lumen masuring 7x'4 mm. Entire tube was cut 
in blocks for serial study. The extra lumen described in the gross is also shown 
microscopically, as is another smaller one — these in addition to the large space occu- 
Xned by the ovisac. The jilaccnta is tern away but many villi still remain, and that 
this was a lumen is easily told by the intact tubal epithelium which still remains. 
Following these two smaller ones through seiial sections it is seen that the smaller 



Pigr. 20. — Lab, No. 4391. Shows one lumen filled with blood and another flattened 

out close to periphery on right. 

one gradually increases in size and finally joins the larger one, continuing as one for 
a short distance, when they again separate; one gradually decreasing in size to end 
blindly. Tluough many sections there is just the one lumen and then again another 
one appears and continues separately but later joins the first. Throughout all these 
sections the large ruptured lumen continues. It had evidently been tom throughout 
its entire length, so that in the sections it disappears along the outside of the tube 
where there was old adherent blood clot. Seiial sections continued proximal to the 
gestation' sac show also accessoiy lumina. A second one appears and finally fuses 
with the first and at the most proximal portion apparently enters the uterus as a 
single opening. 

This case is interesting because we have at the site of pregnancy three di.stinct 
lumina, one of which, very large and ruptured, is the site of implantation. This one 
is entirely separate from the others and in the study of serial sections definitely does 
not continue throughout the tube but is lost and disappears apparently along the 
outside of the tube. This is doubtless a case where the ovum was arrested in a blind 
end of an accessory lumen. The photomicrographs show two lumina in addition to 
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the site of the ovisac. Tlie other tube shows an adenomyoma of the interstitial 
l)ortion. 

Lah. No. 5002 . — The tube measured 6 cm. in length and 2x2.5 cm. in diameter for 
5 cm. of its length. Fimbriae were normal. Iso adhesions and no blood externally. 
Tube cut into six blocks. About the middle the lumen was dilated to 1.25 cm. with 
blood clot. Distal to this the increased size of the tube was due to thickening of the 



Pis. 21. — Lab. No. 4044. To the right is seen the main lumen; to the left the 

clivcrticuium. 



Pig. 22. — Lab. No. 4780. Tlie open lumen is sliown to the right and a divortieulimi 
is .seen almo.st in the center, deep in the tube wall. 

wall. Distal to the blood clot no abnormalities are seen. Unfortunately, .suiTicieiii 
sections wore lost between two blocVis to make the demonstration of the origin of the 
diverticula possible. ,V single extia lumen, one-fourth a.s large as that containing the 
blood clot with villi, is seen. This divide.s into two and a third makes its appear- 
ance ju.st at the edge of flie .section, and the three continue through about ono him- 
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dred sections. Then two unite (Fig. 24) and later this one disappears, the leinaiuder 
continuing until another diverticulum branches o/F from tlic large lumen, and these 
two unite to foj’in one. Here again sections were losh between blocks so the end of 
tliis could not be demonstrated, the remainder of the blocks showing no diverticula. 
The site of implantation could not be identified because there were only a few villi 
in the blood clot. 

Lah. Xo. 5225 . — Specimen consists of tube witli small portion of the cornua of 
the uterus attached. The isthmus and ampulla are of normal size, but the fimbriated 
end is lost in a large mass measuring 5.5x4.5x5 cm. "When received, this mass had 
been opened and was filled with old blood clot. No structure recognizable. On cross 
section the wall varied from 4 mm. to 2 cm. in diameter, the thickest portion con- 
taining a lumen S mm. in diameter and separate from the larger cavity containing 
the old clot. Mic’.oscopically tliis large cavity is lined by tubal mucosa and sepa- 
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Pig. 23. — Lab. No. 4851. The opened lumen which contained the ovum is seen 
below, with some blood clot containing villi still adherent. To the right a large 
lumen and Just to the left of this a smaller one. 


rated by muscle from the smaller lumen (Fig. 25). One of these is a diverticulum. 
On account of the size of the specimen serial sections were impractical, so we can- 
not demonstrate the junction of the diverticula and main lumen. All that can be 
said is that here is a case of tubal pregnancy associated with a diverticulum. Sev- 
eral other features of the specimen are interesting. First sections through the 
cornua of the uteius sho^v numerous cavities, some cystic and larger tlian the lumen, 
scattered diffusely through the muscle. They are lined with columnar or cuboidal 
epithelium without surrounding stroma (adenomyoma) . There is also a moderate 
round-cell infiltration.' The isthmus shows the cavities to a lesser extent, but some 
of them are filled with blood. The ampulla proximal to the pregnancy shows marked 
pol 3 muclear and round-cell infiltiation, both in wall and mucosa. At the site of the 
pregnancy round cells predominate. 

Lab. No. 5484 . — The tube is free of adhesions, markedly convoluted and measures 
0 enn in length. Fimbriae are free. Two and five-tenths cm. from the uterine end 
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is an enlargement 1 cm. in diameter. On account of the marked convolutions, serial 
sections, as far as diverticula are concerned, would Ije valueless. Only one thin block 
could be secured without the possibility of cutting the same lumen twice. Prom 



Fiff. 24. — Lab. No. .5002. The main lumen filled with blood is seen at the right. To 
the ieft three diverticula, two of which are just uniting. 


Fig. 2.'). — Lab. No. .022.'). Below is tlio opened lumen which contained llic old clot. 

Above Is another lumen. 



this enough sections were obtained to demonstrate a diverticulum and its junction 
with the main lumen. Both contained blood clot and villi. The illustration shows 
the two lumina both containing blood and villi. 
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CONCLUSIONS 

Of twelve cases of tubal pregnancy, diverticula were demonstrated 
in ten, or 83.3 per cent. 

In three of the ten cases the malformation was directly responsible 
for the arrest of the ovum, and it probably was in the others. 

In view of these findings, even in so small a series, it seems reason- 
able that diverticula are more common than is usually believed, and 
that they are an etiologic factor of considerable importance in the 
production of tubal pregnancy. 

Since preparing this paper there has appeared in the Arcliiv filr 
Gynakologie, 1926, cxxvii, 609, an article by Schoenholz entitled “Unter- 
suchungen fiber die Ursachen der Eileitersehwangersehaft, ” in which 
he reports the examination of thirty-two pregnant tubes. In fifteen 
there were congenital diverticula; in two there was division of the 
lumen into separate spaces by mesh formation of the mucosa, a con- 



Fig. 26. — Lab. No. 5484. Shows two luniina, both containing blood and villi. 

genital defect. In seven cases there were both dnmrticula and mesh 
formation. In two cases there were diverticula plus cystogenic tissue. 
In six cases no cause was found. In none of his cases does he think 
inflammation played any part in the anomalies. Inflammation can 
cause adhesions and kinks, however, and in this waj’’ may also be the 
cause for tubal implantation, but it cannot be decided how great a 
role these adhesions play in disturbing the passage of the ovum or 
what their influence upon its retention in a pocket. 
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PEEGNxiNCY IN UTERUS DIDELPHYS^'^ 

By Palmer Findley, M.D., F.A.C.S., Omaha, Neb. 

T he doubling of the uterus has little clinical significance other than 
in event of pregnancy. Indeed, it may be said that this malforma- 
tion is compatible with a normal sexual life save in exceptional in- 
stances. From a studj* of recorded cases one is impressed by the 
frequency with which the anomaly remains unrecognized even in 
event of childbearing. Furthermore, it is apparent that radical meas- 
ures have been employed in not a few instances and sometimes to a 
degree that cannot be justified in the light of accumulated experience. 

In the uterus didelphys the bodies are completely separated and are 
commonly of unequal size. As a rule they lie in the same transverse 
plane, though occasionally they are found one in front of the other 
and particularly so in event of pregnancy, the empty uterus lying 
behind the pregnant body. The cerA'ices .are completely separate or 
welded together. The vagina is msually divided unequally by a more 
or le.ss complete se])tum. The adnexae do not differ from those asso- 
ciated with a normal uterus save in the relative frequency of hemato- 
salpinx when associated Avith atresia of the cervix and Amgina. It is 
noted that the inner .surfaces of the divided bodies are avascular in 
that the uterine and OA’arian blood .supply is confined to the outer 
aspects of either half of the uteru.s. The tAvo bodies are in part sepa- 
rated by a A'esicorectal fold of peritoneum Avhich is said by some 
authorities to account for the failure of coalescence of the miillerian 
ducts. In several of the recorded ca.ses there has been a doubling of 
the vulva, urethra, and bladder and Avide separation of the jnibic 
bones. This broadening of the pelA’is is thought by some to be an 
etiologic factor in the development of a double uterus in that the 
miillerian duets are Avidely separated and fail to coalesce. Secondary 
sex characteristics are noted, .such as abundant distribution of hair 
and small breasts. 

•rrf.'iputfd :it tliv r'ifty-nist Annual Mf'-tin^r of tlu; Aniorican Gynccoloslcal .So- 
cifty. StocUbridKO, May 20. 21. and 22, 1020. 
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Of the lesions assoeiated with the double uterus, hematometra is 
the most common. Two eases are reiDorted hy Gross in which 
hematometra was bilateral. When unilateral and the other uterus 
menstruates at intervals, the clinical diagnosis is confounded and in 
event of torsion of an accompanying hematosalpinx or of an ascending 
infection arising out of a long-standing hematometra, much confusion 
may arise both in diagnosis and treatment. It is of interest to ob- 
serve that in an ascending infection of gonorrheal or puerperal origin 
the resultant lesions are commonly unilateral and lend themselves to 
conservative surgery, if such be indicated, in that the unaffected side 
may be left to carry on its normal functions. 

In all cases, before resorting to operative interference, it is Avell to 
catheterize the ureters because of the occasional absence of the right 
kidney and ureter. In no case has the left kidney been found want- 



Fig. 1. — Case 1. Uterus didelphys in thirty-sixth week of pregnancy. Prognanc.v 
in right uterus. Left uterus previously pregnant witli clelivei’y of dead fetus at 
seventh niontli of gestation. Completed operation. 

ing. Jaboulay records a ease in which a hj’sterectomy Avas done for 
cancer of the cer\dx and the only existing ureter Avas severed. 

Eeferring to the frequency of uterus didelphys, Stolper found ten 
in 7400 married Avomen, AAdiile Neugebauer found but three cases in 
19,000 examinations. Guerin-Valmale asserts that pregnancy occurs 
in tAvo-thirds of all cases. The case of Robertson suggests the unusual 
fertility of some of tliese cases. In his case there Avere delivered, one 
baby in the first pregnancy, tAvo in the second, three in the third, 
four in the fourth and three in the fifth, making in all a total of 
thirteen babies in five pregnancies. In the last labor the uterus rup- 
tured. There are numerous instances AA^here from three to nine babies 
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have been born and not infrequently tlie malformation was not recog- 
nized until after two or more deliveries. Long-standing sterility has 
been relieved in a few eases by severing the vaginal septum, thereby 
demonstrating that sterility is not always chargeable to the doubling 
of the uterus. H. Bernard collected 100 cases of uterus didelphys ; in 
five of this number cohabitation was embarrassed by a septum 
vaginae; seven were sterile, 26 aborted, and 46 gave birth to viable 
babies. 

It is generally conceded that abortions are more frequent in the 
didelphic than in the normally developed uterus. Dunnuig estimates 
the frequency of abortions at 23 per cent of all eases. Boin finds one 
interruption of pregnancy to 3.3 per cent of full-term pregnancies. 



Fig. 2 . — Case 2. Full-term pregnancy in uterus didelphys. Double vagina, double 
cervix, double corpus, normal tube and ovary attached to either body of uterus. 
Pregnancy in right uterus fourteen months before. Patient delivered with difllculty 
tlirough natural pa.ssage at seventh month of gestation. Baby died on third day. 
Delivered five pound perfectly formed baby from left uterus by abdominal cesarean 
section, March 2, 1922. Mother and baby OK. Picture shows completed operation. 

Gouterman records a case in which there were three full-term deliv- 
eries and nine abortions. Picot’s case had 14 abortions. Wertheiin 
holds that the relative frequency of abortions is accounted for by tlie 
jioorly developed uterine musculature, which Bokitanski describes as 
very thin. In this connection we recall the case of Oker-Blom in wliicli 
tliere were nine pregnancies — five on the right side and four on tlie 
left. The left uterus was the smaller of the two and all four of the 
pregnancies on that .side ended prematurely, while from the fully 
developed uterus on the right side all five pregnancies went to full 
term. 
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The diagnosis of pregnancy in uterus didelphys is presumedly dif- 
ficult if we are to judge from the many instances in Avhich the condi- 
tion has failed of recognition. If the ease is first seen late in preg- 
nancy there is little likelihood of recognizing the anomaly because 
the empty body usually lies behind the pregnant uterus and the cer- 
vix may be so elevated as to be inaccessible to the examining finger. 
As evidence of the difficulties in diagnosis, witness the many eases in 
which there was a preoperative diagnosis made of pregnancy compli- 
cated by fibroids, ovarian cyst or ectopic pregnancy. In a few in- 
stances the diagnosis was not made until after a uterine sound was 
passed into either uterus, or the abdomen opened and operative meas- 
ures well under way, even to the extent of inadvertently opening into 
the pregnant uterus. It is when the nonpregnant uterus menstruates 



Fjg-. 3. — Case 3. Uterus diclelphys with full-term pregnancy in light uteius. 

Primipara. Baby in situ. 

at intervals that confusion in diagnosis is most likely to arise. Bucura, 
however, doubts the occurrence of menstruation from the empty 
uterus and opines that the cause of menstruation, whatever it may be, 
operates on both sides simultaneously. 

The dnplexity of the uterus presents numerous instances of what 
may well be assumed to be examples of superfetation. There is an 
unobstructed passageway through the irngina, ceiwix, nongravid body 
and on to the ovary, together with a genetic reaction within the uterus 
as evidenced by the development of a decidua. Independence in func- 
tion is evidenced by the recurrence of menstruation in the nongravid 
uterus throughout part or the whole of the period of gestation in the 
other body. Some there are who will not accept the theory of super- 
fetation, preferring rather the theory of arrested development. 
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Dubierre reports a ease of tiviii pregnane}’' ivitli an interval of four- 
teen -weeks bet-weeu deliveries. Frepet’s case had an interval of two 
-weeks and in the ease observed by Williams there was a full-term birth 
folloAvd by the expulsion of a four months’ fetus. Kiistner finds a 
maximum of sevent3^-four days between deliveries. 

It is of interest to note The behavior of the nongravid uterus. It 
serves as an appendix to the pregnant uterus and as the pregnancy 
advances it is commonly dragged behind the pregnant uterus where 
it may and indeed frequently does retard the progress of labor. It 
may contract during labor and thereby contribute its quota to labor 
pains. In many instances the cervix is observed to dilate in labor. 
Commonly by the third, fourth, or fifth day of the pueiqierium the 
decidua is cast off from the nongravid uterus, either in its entirety or 
in fragments. Pery reported a case in which the decidua was expelled 
prior to labor, and Blaise one in which the decidua was expelled five 
months after labor. Ketaiued decidua may lead to infection. Axler 
is of the opinion that puerperal infections more often arise from the 
nongravid side. Meriel’s case develoiied a pyometi-a wliich called for 
hemihystereetomy. Accompanying the expulsion of decidua, the loss 
of blood may be very great. 

The behavior of the pregnant uterus is of paramount interest in re- 
spect to the management of these cases. In the minds of some who 
have reiiorted cases there seems to have been grave doubts as to the 
ability of the uterus to perform its function and an unwai’ranted 
emphasis has been placed Tipon the casualties involved in labor ; hence, 
the numerous cases in Avhich Poro operations and cesarean sections 
with .sterilization have been performed. It is true that labor is some- 
what prolonged, due to the undei-development of the uterine muscula- 
ture and cervix, to the relative frequency of breech presentations and 
more than all to the encroaching empty uterus. In this connection we 
note Avith interest the ease of LcAm in Avhich there were eight easy, 
rapid labors, folloAved by a ninth pregnancy Avith the development of 
a mole. In ten recorded cases labor Avas obstructed by the presence 
of a hematocolpos, requiring the emptying of the blood before deliA'- 
ery could be effected. Rupture of the uterus has been reported by 
Boni, Winter, Donald, Walls, Gossel and Tissier, Rokitanski and Mol- 
denhauer and postpartum hemorrhages are pei’haps a little more fre- 
quently encountered than in the normally developed uterus, but these 
casualties are not so frequent as to AvaiTant radical surgical intcrA^n- 
tion in adA-ance of a test of labor. 

It is CA'ident that the management of pregnancy and labor in uterus 
didelphys should differ not at all from that of pregnancy in the nor- 
mally constituted uterus. Only in the OA’ent of complications should 
operative interference bo invoked. Bponianeous deliA’cry is possible, 
is frequently accomplished and .should, therefore, gOA'crn our conduct. 
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The double uterus leuds itself to conservatiye management in that it 
may be possible to sacrifiee one uterus and eonserve the other. Where, 
however, the two bodies are welded together, such conservatism is 
impossible. Doderlein observes that many of these cases are delivered 
spontaneous!}’’ ; that Aversion and forceps deliveries are relatively fre- 
quent; that craniotomy has been performed in exceptional cases and, 
finally, that cesarean section affords the greatest satisfaction. In a 
case of Doderlein ’s the baby’s life ivas lost through prolonged labor. 
In a subsequent labor he chose cesarean section, saving both mother 
and baby. On the other hand Jeff Miller cites a case in which a spon- 
taneous delivery ivas effected two years after a hemihysterectomy. 

The percentage of breech presentations is high. Polak estimates 
the frequency at 40 per cent. Shauta says that operative measures 
are indicated only in the presence of an obstructing septum vaginae 
or empty uterus incarcerated behind the pregnant uterus. He would 
sever the A’aginal septum and, failing to dislodge the incarcerated 
nongraAdd uterus, he Avould do a cesarean section. Veit Avould choose 
betAveen cesarean section, forceps, and version, having failed to dis- 
lodge an impacted nongravid uterus. The delivery of the placenta 
may be likcAvise embarrassed by the encroachment of the nongravid 
uterus. In event of uterine rupture, or the presence of fibroids and 
OA’-arian cysts, the management does not differ from that of a normall}’’ 
formed pregnant uterus Avith like complications. 

W. Herwin reported a case in Avhich he divided the vaginal and 
cervical seiita, remoA'’ed a pus tube, did a salpingostomy on the oppo- 
site side, suspended either half of the uterus and subsequently deliA’’- 
ered a baby through the natural passage. Barton Hirst Avrites of a 
case in AA’hich he proposed to perform a plastic operation to correct 
the deformity, but the Avoman became pregnant before she could 
decide to be operated. Derner reports a case Aidiere coitus Avas prac- 
ticed per wethi'am. Dila’tation of the A'agina Avas soon folloAA’ed by 
pregnancy. 

I haA’e collected 132 cases from the literature and personal cor- 
respondence to AA’hich I have added three of my oaaui, making a total 
of 135 cases. All represent a complete doubling of the uterus, cervix, 
and vagina, and all have been pregnant. From personal correspond- 
ence I am indebted to the folloAA’^ing for case reports: Harold Miller, 
Heaney, Curtis, Campbell, Polak, Norris, Stein, Ehrenfest, DeLee, 
Farrar, J. T. BaldAvin, Lauf, Brooke Bland, Barton Hirst, E. W. PoAver, 
DeNormandie, Greenhill, Jeff Miller, E. L. King, Mundell and from 
the Sloane Hospital for Women the four cases of AVilliams, W. M. 
Findley, Levey, and Bunzel. Analysis of these cases discloses the 
folloAAung data: 
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In the 135 cases there were 217 full-term babies born; 83 sponta- 
neous deliveries, 23 cesarean sections, 1 craniotomy on a dead fetus, 
2 Porro operations, 1 hemiliystereetomj^ and 1 death from rupture of 
the uterus. 

The indications for cesarean section were: delayed labor due to 
encroaching empty uterus, 5 cases; puerperal convulsions, 2 cases; 
atresia of the vagina, 1 ease ; insufficient pains, 1 case ; toxemia, 1 case ; 
simple fiat pelvis, 1 ease; fear of thin uterine wall, 1 case; breech 
presentation, 3 cases. In the remaining 8 cases no other explanation 
was given than the presence of a double uterus, and in one instance 
a double cesarean section was performed in a twin pregnancy. 

Dr. Pai’rar did a hemihysterectomy on a ease in which Dr. Or agin 
had removed the bodj’’ of one uterus. In this ease there had been 
three abortions. Heaney delivered by cesarean section at full term 
and excised the tube on the pregnant side upon observing the extreme 
thinness of the uterine wall. In a ease cited by Polak he performed a 
cesarean section and four years later a baby was born spontaneously. 
In two cases there was drainage of an obstructing hematocolpos be- 
fore delivery could be effected; one was delivered by forceps, the 
other by version and extraction. There was retention of the placenta 
in two cases requiring manual removal. In one of these cases the 
patient died on the operating table. The septum vaginae was divided 
in three cases to permit of delivery. 

The 22 remaining eases were delivered by forceps or version and 
extraction. 

In the 135 cases there Avere: 216 full-term babies with 6 deaths, 
13 tAvin pregnancies, 15 premature delh'eries, 86 abortions, 2 mal- 
formations of the baby, and 13 breech presentations. 

FolloAving are the three cases Avliich have occurred in my priAmte 
practice ; 

Case 1. — Mrs. W., age tAveiily-tlircc. Para ii. Kcferred by Dr. F. S. Winiams, 
Villisea, Iowa. Uuplexity of uterus, cervix, and vagina discovered by Dr. Willianis 
when he had delivered witli groat diflicully' a dead seven months ’ fetus about two 
years before. The placenta adliered. The left uterus was pregnant. The second 
delivery M-as estimated at about the thirty-sixth week of gestation. After four 
hours of hard pains, in the absence of any dilatation of the cervix or engagement 
of the presenting part, an abdominal cesarean section was done on the right uterus. 
Tlio right tube was resected. Mother made an uneventful recovery; the baby was 
living and well-formed. There were no pelvic abnormalities in the mother. 

Case 2. — Mrs. S., age twenty-live. Para ii. Double uterus discovered in first 
pregnancy five years ago when the appendix was removed. This pregnancy went 
to full term and a dead fetus was remo'ved by cesarean section after four days of 
labor. An infected wound resulted. Patient lost blood almost continuously through- 
out the following year. I first saw the iiaticnt in the eighth month of her second 
pregnancy. She was poorly nourished and anemic. The riglit half of the iiferus 
extended to the costal arch, the left uterus had rotated behind the pregnant uterus 
and was estim.ated to be the siz.e of a man'.s list. There were (wo eomplefely sep- 
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aratcd cervices and the vagina was equallj' divided by a thick verticlc sei)tum. 
I iDerfonned a second cesarean at the onset of labor in view of the history of 
having had a previous cesarean and this followed by an infected wound. The baby 
weighed four pounds and eight ounces, had club feet and gave evidences of pre- 
maturity. It died in forty-eight hours. The mother made an uneventful recovery. 

The tube on the pregnant side was resected in the second cesarean. Both pregnancies 
oc urred on the right side. There were extensive adhesions throughout the pelvis. 
The previous cesarean scar Avas firm. 

Case 3. — Mrs. S., age tAventy-Uvo. Para i. Referred by Dr. A. G. Stokes of 

Omaha. The patient had a justo minor pelvis, Avas poorly nourished and extremely 

neurotic. The pregnancy proceeded to full term AA’ith breech presentation. The 
baby Avas in the right half. The left uterus Avas enlarged to the size of a four 
weeks’ x^regnancy and lay behind the pregnant uterus. At onset of labor, at re- 
quest of patient and husband, an abdominal cesarean section Avas performed. 
Whether this lAatient could have dcli\’ered spontaneously or AA’ith forceps or version 
I do not knoAv but unquestionably the labor Avould have been difficult and pro- 
longed because of the small pelvis and breech presentation. Mother made an un- 
eventful recovery, baby lived and was AA’ell deA’elopcd. 


CONCLUSIONS 

1. The uterus diclelphj^s is compatible with a normal sexual life 
save in exceptional instances. 

2. The anomaly is often unrecognized even in event of childbearing. 

3. Unusual fertility is demonstrated in many cases. Abortions are 
relatively common and labor is prolonged as a result of poor muscular 
development in the uterus, small rigid cervix, and the encroaching 
nonpregnant uterus. 

4. Errors in diagnosis have been frequent, due to the difficulty in 
recognizing the nongravid uterus in advanced pregnancy and the 
occasional recurrence of menstruation throughout the pregnancy. 

5. The behavior of the nonpregnant uterus is of interest in that it 
may contribute to the labor pains by its contractions, the cervix may 
dilate and very commonly a decidual membrane is expelled on the 
second or third day of the jiuerperium. Its greatest interest centers 
in the fact that it not infrequently retards the progress of labor by 
becoming incarcerated in the hollow of the sacrum. 

6. The management of pregnancy and labor in the uterus didelphys 
should not differ from that of pregnancy in the normal uterus save in 
the event of complications. Spontaneous delivery is the rule. 

7. In the event of delayed labor due to an impacted nongravid 
uterus that cannot be dislodged cesarean section is indicated. 

(For disoussion, see page 420.) 


Aquila CounT. 



LIPIODOL AS AN ADJUNCT TO TUBAL INFLATION IN THE 
DIAGNOSIS OF STERILITY='= 

By Lawuence M. Randall, M.D., Hociiestek, i\IiNN. 

(From the Section on Obstetrics, Mayo Clinic) 

''PRANSUTERINE inflation of the fallopian tube is a valuable aid 
in determining the cause of sterility. By its use one is able to 
determine accurately whether the tube is normally patent, stenosed, or 
entirely occluded. In rare instances, a stenosed or closed tube is 
perhaps opened by the pressure employed during inflation, but these 
instances are so infrequent that the therapeutic value of the Rubin test 
is practically nil in tliat respect. In two cases severe obstructive dys- 
menorrhea was relieved for several months by inflating Ihe tubes to 
200 mm. of pressure. Both Avomen had nonpatent tubes and the maxi- 
mal pressure could be used. 

Although the method is a great step forward in accuracy of diag- 
nosis, it does not point out the site of stenosis or occlusion. The 
closure may be a complete obliteration of the entire lumen or simply 
obstruction at one point. The situation of the lesion is quite impor- 
tant in considering the prognosis in a given case. It is Avell known 
that the fimbriated end is a common .situation of adhesions Avhich seal 
oft' the tube. Closure at this point occurs in an otherwise normal pelvis 
and may be amenable to surgical treatment. Clo.sure is also common 
in the narrowed portion of the lumen, either in the interstitial or 
islhmic portions of the tube. Ob-struction at either of these points is 
rarely relieved by operation. 

It would seem that some method of actiially visualizing the site 
of obstruction Avould be a valuable adjunct in the diagnosis of llic 
cause of sterility in the female. This idea is neither ncAV nor original, 
and various substances have been injected into the genital tract for 
this purpose. Recently a new compound, lipiodol, has appeared which 
seems Avell adapted to this iise. It is a definite chemical compound in 
which 40 per cent iodine is firmly bound to poppy-seed oil. It is 
thoroughly impervious to roentgen rays, noncaustic and nontoxic, be- 
cause iodine is concealed in the material and cannot be detected by 
chemical reactions. Out of 5,000 injections made by Sicard and 
Forestier, there were no accidents except in ojie case of brain tumor. 
Injected into the uterus and tubes, lipiodal produces a sharp .shadow 
in the roentgenograju which outlines the cavity of the uterus and the 
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lumen of the tubes. The technic of injection is simple and painless, 
and a portable x-ray machine jdelds excellent pictures. 

The indications for the use of lipiodol are the same as those for tubal 
inflation. The contraindications are also identical with those govern- 
ing the Rubin test, namely, acute or subacute infection and uterine 
bleeding. The injection should not be given near menstrual periods; 
it is best carried out half way between them. 

The procedure with a sterile patient begins with a carefully taken 
history and is followed by a thorough general physical and gyneco- 
logic examination. The necessaiy laboratoiy tests, including the blood 
Wassermann, are done as a routine. Possible foci of infection are 
thoroughly investigated. The husband, if present, is examined for 
fertility. If the husband is absent, the neeessit}’' of this examination 
of the husband by the home physician is impressed upon the patient. 
If there are no contraindications, transuterine tubal inflation is carried 
out by the method of Rubin. Should this show normal patency, the 
injection of lipiodal is usually unnecessary. If the inflation reveals a 
high-grade stenosis or actual obstruction, lipiodol is injected twenty- 
four hours later. This interval allows absorption of the carbon dioxide 
used in the inflation. 

The patient is instructed to take an enema shortly before reporting 
for injection. She is placed in the lithotomy position, a sterile spec- 
ulum inserted, the mucus cleared from the cervical canal, and iodine 
applied to the endocervix. This is wiped out with a dry applicator 
which is allowed to remain in place until the injection is ready. Ten 
cubic centimeters or lipiodol are sufficient for the ordinary case, and 
often from 5 to 7 c.e. is enough. An ordinary record .syringe is used, 
to which is fitted the cannula from the Rubin apparatus. The solution 
is drawn into the syringe, the cannula attached and the solution forced 
through until all air is excluded. The applicator is removed from the 
cervix and the cannula inserted. Pressure on the syringe plunger 
is made gently and slowly until the patient begins to comiilain of 
cramp in the region of the uterus. This cramp is due to the distention 
of the uterus and the tube with lipiodol. Pressure is relaxed for a 
moment until the cramp disappears and then reapplied until cramp is 
again noted. The procedure is repeated once more and then the 
roentgenogram is taken. This technic has been adopted because in 
some cases the cramp was first noted before the caAuty of the utenis 
and lumen of the tube were completely filled Avith lipiodol. The in- 
complete filling obviously results in inaccurate pictures. In the pa- 
tients with stenosis of the tube, the escape of lipiodol is Avithout 
danger, according to Porsdike,^ and in the experience at the clinic no 
evidence of peritoneal irritation has been noted. 

Lipiodol has been used Avith impunity in the roentgen-ray diagnosis 
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of diseases in many parts of the body, according to Sicard and 
Forestier,- and Sicard and LaPlane.^ 

The roentgenogram is valnable in enabling the physician to discuss 
the cause of the sterility and the prognosis with the patient. It gives 
a clear outline of the point of obstruction which is in itself an index to 
the value of surgical treatment for a given ease. 


ILLUSTRATIVE CASES 

Case 1. — A woman, aged twenty and married four years, had had one miscarriage 
four months after marriage, following an automobile accident. . No history of infec- 
tion could be elicited. Shortly afterwards, laparotomy was performed elsewhere for 
removal of a small cyst from the right ovary, suspension of the utei'us, and appen- 
dectomy. Eecovery was without incident but the patient has not conceived since that 



Fig. 1. — UpioJol in tlie cavity of the uterus and the lumen of the tubes. 

time. Kecently, .she has complained of pain in the right lower quadrant related to 
constipation and aggravated by active exercise. 

General examination revealed a tonsillar tag in the base of the right fossa, peri- 
apical abscess of the upper fust molar tooth, and mild cystic mastitis. The urine 
contained albumin 2 but no casts. A night specimen, not catheteri/.ed, showed only 
a trace of albumin, and the albuminuria was finally determined to be orthostatic. 
The renal and cardiac findings were negative. Pelvic examination revealed .slight 
v.aginisnius, cystic cervicitis, and a little nonpurulent leucorrliea. The uterus was in 
second degree retroversion and normally mobile. The tubes and ovaries seemed clear 
save that traction on the right adnexa produced the same kind of pain as exercise. 

Tubal inflation showed that the cervical canal was easily patent and did not bleed. 
The tubes were not patent to 2(10 mm. of pressure. Lipiodol was injected twenty- 



RANDALL; LIPIODOL IN TKE DIAGNOSIS OF STERILITY 


329 


four liouis latei. The roentgenogram shows that the solution filled the cavity of the 
uterus and the lumen of the tubes (Fig. 1). It stopped abruptly near the outer end, 
leaving a club-shaped shadow. No solution was evident in the culdesac. 

The patient is extremely anxious for children and elected an exploration with the 
solo idea of obtaining relief from the obstruction near the fimbriated end of the 
tube. Operation revealed that both tubes were occluded at the fimbriated extremity 
by calcerous nodules. That on the left was 8 by 3.5 nim., and that on the right was 
5 by 5 mm. in size. These rvere removed, and about one-third of the right tube re- 
sected. The left tube was kept practically intact. The rrterus was suspended by a 
modified Gilliam operation. There was an adhesion between the right ovary and 
cecum which probably explained the pain. This was freed. 

Comment . — This patient is a favorable type for operation. On the 
evidence afforded by tnbal inflation alone, the operation would have 



Fig. 2. — Tire solution in the uterus and distending the uterine cornua. 

been undertaken blindly and perhaps needlessly. With injections of 
lipiodol, however, the site of occlusion could be predicted and the 
operation undertaken with some hope of a good functional result. 
Particularly is lipiodol valuable ivhen, in the presence of nonpatent 
tubes, -himannal examination and the history do not reveal evidence of 
pelvic disease. 

Case 2. — A womarr, aged twenty-seven, married five years, had never been preg- 
nant. She had had rather severe obstructive dysmenorrhea but no pelvic inflamma- 
tion. The husband had beerr examined elsewhere several times and pronounced fer- 
tile after each examination. Dilatation for dysmenorrhea was done five years before 
examination, and dilatation and curettage for sterility tlnee years before, elsewhere. 
Tlie patient had taken ovarian extract for the last two and one-half years and thy- 
loid extract until her heart “began to pound,” 
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General examination was negative. Laboratory examinations, including the blood 
Wa.ssermann, were also negative. Pelvic examination revealed that the uterus wa.s 
small M'ith a small firm cervix held well out of the jjosterior fornix. Tlie uterus 
was normallj^ mobile. No lesion could be made out in cither adnexa. 

Tubal inflation sliowed tliat the cervical canal was normally patent and clean. 
The tubes were not patent to 200 mm. of j)rossurc. Lipiodal was injected twenty' 
four hours later. The solution filled the cavity of tlic uterus and distended the 
uterine cornua but did not escape into the tubes (Fig. 2). 

Comment . — As no infectious process liad been at work in the pelvis, 
it is possible that the internal genitalia were underdeveloped, even 
though the uterus was not typically infantile. Tubal inflation is often 
un.successful in .such cases, even tvben antispasinodics are administered. 
In this case laparotomy seemed' contraindicated. 



Pis. 3. — The .solution fllling^ the body of the uteru.s and cornun. 

Casi; — A woman, aged twenty-si-x, married five ycar.s, had had cojisiderablc 
obstructive dysmenorrhea. Tlie “pus” ai)pendix and the right ovary laid been 
icmoved elsewhere tlirce yeais before e.xaniinatioii. A cyst of the thyrog)o.s.«al duct 
brought her to the clinic, and tliis was removed here. The patient had had two nii.«- 
carriages without incident four years before, and the laparotomy followed in six 
month.s. Tlicre was no history of pelvic infection other than that which might Jiavc 
resulted from the appendicitis. 

The general examination reve.alcd negative findings aside from the cy.st of the 
thyroglossal duct. Laboratory examinations, including the blood Wa.«.sennann, were 
negative. Pelvic examination disclosed that the cervix was clean. The uterus: was 
normal in s:i7.e and .“hape but jnilled to the right and .slightly rotated. The tubes 
were not palpable. The left ovary was slightly tender and not freely movable, 
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Tubal intlation revealed patency of the cervical canal and slight, rather thick 
mucous discharge. The tubes were uot patent to 200 mm. of pressure. 

Lipiodol was injected twenty-four hours later. The roentgenogram showed the 
body of the uterus and coniua filled with the solution but no filling of the tubes 
(Fig. 3). Occlusion hero was at the proximal end of the tube and surgical inter- 
vention seemed inadvisable. 


SUMIMARY 

The use of lipiodol offers a further means of accurately diagnosing 
tubal obstruction and stenosis as a cause of sterility in women. After 
tubal inflation has shown nonpatency or stenosis of the tube, the site 
of closure or stenosis can be accurately detected by its use in connec- 
tion Avith roentgenograms. This information is of xmlue in considering 
the advisability of surgical treatment in an otherwise normal pelvis. 
Such tubes are ahvays sjunptomless and frecpiently unaccompanied by 
other pelvic lesions ; hence there ivould be no other indication for oper- 
ation. As a rule, women who consult physicians primarily because of 
sterility are otherwise normal, and it certainly is not justifiable to sub- 
ject them to surgical operation Avithout the benefit of as accurate a 
diagnosis as possible. Uncomplicated tubal occlusion is a frequent 
cause of sterility and the question of laparotomy is often brought up 
by the patient. If the site of closure can be located, one can much 
better judge the A^alue of operation in a given case. Should the 
obstruction be in the narroAved portion of the tube the prospect of 
success from a plastic operation on the tube aauII not be good. With 
pathologic change at the fimbriated end, Avhich is relatively common, 
and the lumen patent to this point, operation may be justifiable. It 
carries Avith it a fair chance of success, provided other conditions are 
normal. 

The technic of injecting lipiodol is simple and immlves no special 
apparatus. It is practically painle.ss. The same care is used as in 
transuterine inflation of the tubes. 
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A CASE OF EARLY OVARIAN PREGNANCY ASSOCIATED 
WITH UTERINE PREGNANCY* 

By Hiram N. Vineberg, M.D., P.A.C.S., New York, N. Y. 

O VARIAN pregnancy is of sufficient raritj'- to warrant the publica- 
tion of every genuine case encountered. Its rarity may be con- 
jectured from the fact that in a fairlj’- extensive public and private 
practice extending over a long period, the case I am about to report 
was the first I found. It lias an additional interest in the circumstance 
that it was associated with intrauterine pregnancy. 

Mrs. C. was referred to me Jan. 31, 392G, hy licr family physician for the pur- 
pose of doing a therapeutic abortion. She was thirt)'-thrce years of age, married 
eight years and had given birth to a child seven years before. In the third month 
of that pregnancy she had a fairly severe attack of pyelitis, with tw’O to three re- 
currences during the remainder of the gestation. The labor came on at full time, 
was normal and so was the pregnancy, but she was ver^’^ slow in recovering, felt weak 
and tired easily. 

About two years before she consulted her doctor as to the risk of bearing another 
child. He found a fair amount of pus in the urine and an x-ray examination re- 
vealed a shadow the size of a ten-cent piece in the cortex of the right kidney. Slie 
was referred to a prominent urologist who made a very thorough examination and 
came to the conclusion that the shadow indicated a renal calculus. Owing to its 
position, he advised nephrotomy for its removal. The operation was performed in 
January, 1025. On exposing the kidney no calculus was found, but the organ was 
fibrous and shrunken to half the normal size and it was, therefore, deemed advisable 
to remove it. Eccovery was uneventful, but since then there has always been a trace 
of albumin in the urine and an occasional cast. 

Her menses set in in her seventeenth year, were of the 4 weekly type, of 4 to » 
days’ duration, and rather scanty. Her last menses were on Doc. 2, 1025, and wore 
duo again Dec. 30. She was therefore nine days overdue. The uterus was slightly 
enlarged and in retroversion of the second degree. The cervix showed some appre- 
ciable discoloration. 

I suggested waiting for another week to make certain of the diagnosis but tlie 
patient felt confident she was pregnant, judging from past e.xpcriences and from the 
fact that she never went overtime. 

In view of her history and the condition of the remaining kidney, the indication 
for interrupting the pregnancy admitted of no doubt. 

On the following morning, .Tan. 0, I perfonned a curettage at Mount Sinai Hos- 
I)ita!. The curette brought away a considerable amount of tissue, whicli seemed to 
me the unmistakable products of early uterine conception. There wms the usual 
amount of bloody discharge for the next four or five days; the pulse and tempera- 
ture remained normal and the patient felt so well that she insisted upon going homo 
on the seventh day. 

On .Tan. 37, the morning after she left the hospital, she had a slight attack of 
pain in the left lower quadrant of the abdomen. She stated it was not of a colicky 
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nature, but rather like a continuous ache. I saw her at 2 P.Ji., when there was a 
recurrence of the attack. I found slight distention of the lower part of the abdomen 
and on bimanual examination, the uterus was markedly tender. The left fornix was 
also tender on pressure, but no mass was to be felt. The os was slightly open and 
there was a scanty pinkish discharge. 

I learned now she had had a slight attack of a similar nature on Jan. 13, three 
days before she left the hospital, but, as it was relieved at once by an enema, it was 
ascribed to flatulence and no further attention was given to it. The pulse and tem- 
perature were noi-mal. My impression was that there might still be some residue in 
the uterus or retention of the discharge owing to the malposition, but the character 
of the pain did not tally with that supposition nor did it conform to that of ectopic 



Pig. 1. — ^Low power magnification of section through entire corpus luteum and site of 
implantation of pregnancy. Defect in this area is site of rupture. 


pregnancy, the other condition I had in mind. I gave expression to these two 
thoughts to the attending physician and to the members of the family. 

On the following morning, Jan. IS, there was another attack of pain and again 
at 6 P.M. I saw her at 7 p.^m. The lower abdomen was now more distended, the 
tenderness of the left fornix was more marked and there was a sense of fullness in 
the posterior culdesac. 

I had no hesitation now in making a definite diagnosis of ruptured ectopic preg- 
nancy. The patient was readmitted to Mt. Sinai Hospital at 10 P.M., and an hour 
later I opened the abdomen in the median line. There was a fair amount of free 
blood in the lower abdomen in the pelvis. The left tube looked perfectly normal and 
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so did the right tube, but there uas a small ra^Y area on the surface of the left 
ovary, which, on closer inspection, proved to be a mptured ■ corpus luteum. I was 
inclined to look upon the condition simply as liemorrhage from a graafian follicle 
or corjrus luteum, but the extirpated ovaiy was subjected to microscopic examina- 
tion. 

The riglit tube was ligated and cut, the proximal stump being peritonealized. The 
uterus was ventrofixated and the abdominal wound closed in tlie usual manner. The 
patient boro the operation veiy well and made an uneveutful recovery. 

Pathologic Popart . — Grossly the specimen coirsisted of fallopian tube, ovary and 
some blood clots. The tube was tortuous and patent and showed no gross abnornial- 



Fig-. 2. — Medium power magnifleation of .section showing .syncytial and trophobla.stic 

cells. 

ity. Directly under the abdominal ostium of the tulx) and attaclicd to the surface 
of the ovary is a tiny clot which covers a small defect, measuring about 4 mm. in 
diameter. Tiiis hemorrhagic area appaieiitly is the site of recent hemorrhage. On 
section of the ovary the blood clot and liemorrhagic defect can be seen resting upon 
a yellow corpus luteum. 

Histologic examination of the corpus luteum and defect shows a well advanced, 
normal cor];)us luteum without hemorrhage. The theca luteum cells arc well devel- 
oped. Situated on one point on its outer surface is an area, the base of which shows 
the remains of granulosa luteum cells infiltrated with blood and surrounded b.v 
numerous thin-walled capillaries. Invading the wall of this depressed hemorrhagic 
area are numerous syncytial masses and clumps of trophoblastic cells. There seems 
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to be the normal marked tendency for invasion of the vascular channels; some of 
which are markedly dilated, thin-walled sinuses. 

Sections through several areas of the fallopian tube showed no abnormality. 

There is great discrepancy as to the incidences of ovarian preg- 
nancy as expressed by different writers. This arises from the cir- 
cumstance, that even up to the present time, there is no consensus of 
opinion as to the conditions necessary to establish its. presence. 

We all know the conditions laid down by Spiegelberg as far back 
as 1878. They were: (1) the tube on the affected side must be in- 
tact; (2) the fetal sac must occupy the position of the ovary; (3) it 
must be connected with the uterus by the uteroovarian ligament ; (4) 
definite ovarian tissue should be found in the sac wall. To these 
Williams had added another important condition: ovarian tissue must 
be present in several portions of the sac wall, at some distance from 
one another. Morris emphasizes that the adjacent tube should not 
only be intact, but microscopically free from any of the processes of 
gestation. 

Meyer and Wynne refer to the oft-quoted opinion of Tait, that 
ovarian pregnancy was rare as a blue lion or a swan with two neeks, 
and also to the opinion of Bland-Sutton, that ovarian pregnancy, not 
only has no existence, but that it is impossible. This was true in 
1899. Bland-Sutton changed his opinion five years later on studying 
a case reported by Clarence Webster. 

Only after 1900 did German writers begin to report cases of ovarian 
pregnancy with some frequency. Lockyer in 1917 accepted as authen- 
tic only 22 of the 58 reported between 1910 and 1917. 

Meyer and Wynne maintain, that in the light of our present knowl- 
edge, some cases were rejected for insufficient reasons. They hold that 
not even the entire absence of remnants of the conceptus can posi- 
tively exclude a case from the category of true ovarian pregnancy. 
They agree with Scott on a priori grounds alone, that the conceptus 
may be completely resorbed. This assumption receives support from 
the case they report and from several cases found in the literature. 
They make the further assertion that many of the cases of profuse 
intraperitoneal hemorrhage reported in the literature as being due 
to rupture of a graafian follicle or corpus luteum, were probably cases 
of genuine ovarian pregnancy. They maintain that idiopathic hemor- 
rhage from a graafian follicle or corpus luteum is exceedingly rare. 
In fact, if we were to accept their attitude as to the criteria of ovarian 
pregnancy, we would never exclude this condition in any case of 
hemorrhage from the graafian follicle. 

This assumption receives some support from the case reported. In 
most instances it would have been assigned, without further investi- 
gation, to the group of follicular or luteal hemorrhage. It might have 
been done in this instance were it not that I had a very alert assistant. 
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The discrepancies in the incidence of ovarian pregnancj^ are well 
illustrated by the following. Lockyer accepted as authentic only 22 
cases of 42 reported between 1910 and 1917. In practically the same 
period Meyer and Wynne, from 1908 to 1917, collected 58 cases, only 
4 of which they deemed doubtful. 

Schumann in his monograph on Extrauterine Frcgn<incy, in 1921, 
quotes Norris’ collection of 19 positive cases from the literature up to 
1909. He adds the 22 cases accepted by Lockyer from that date to 
1917 and the case reported by Meyer and Wynne in 1919, a total of 
42 cases. A review of the literature from that date up to the present, 
shows 17 cases reported. All but three fulfilled the criteria of authen- 
tic cases of ovarian pregnancy, thus making a total of 14 cases for the 
period of 1921 to 1926. 

My case falls into the group of early cases. The case reported by 
Dr. J. I. Hunter is probably the earliest on record. The operation 
was performed 24 days after the last menstruation. The removed 
ovary showed the presence of a grooving blastocyst, which was ap- 
parently less than three weeks of age. This indicated that fertilization 
must have taken place after the last menstrual pei’iod prior to the 
operation. 
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THE PRESIDENTIAL ADDRESS* 

THE AMERICAN GYNECOLOGICAL SOCIETY 
By Franklin S. Newell, M.D., Boston, Ma^ss. 

T he presidential addresses at the annual meetings of this Society 
combined with the scientific papers form an almost complete record 
of the development of modern gynecology and obstetrics. The mis- 
takes are recorded equally with the successes and the fact that many 
procedures now obsolete have been ardently advocated at our meet- 
ings does not detract in any way from the value of this record, since 
we learn more from our failures than from our successes. The com- 
pleted whole is a worthy monument to the founders of this Society, 
whose vision has made it what it is. 

This meeting marks the completion of fifty years of active work in 
the life of the Society, and would seem to be an appropriate occasion 
to, recapitulate the constructive work accomplished by our members 
past and present, but the presidential address 'of five years ago so 
completely covered the subject as to leave no opportunity for such a 
memorial. 

When this Society was founded, gynecology was an undeveloped 
specialty, and obstetrics as practiced today was not even dreamed of. 
The years which have passed have seen a steady development in gyne- 
cology up to its present point of relative perfection. It is hardly 
possible that a similar development can take place in the next fifty 
years. The founders of this Society were the pioneers in the specialty 
and it is to their inspiration that Ave OAve in large part the great ad- 
vances Avhich have been made. It is interesting to note that in the 
earlier transactions many procedures noAv commonplace were once 
.subjects of bitter controversy, Avhile others Avhich Avere generally 
accepted haA’^e become obsolete. Our predecessors Avere developing a 
ncAv field of surgery at a time AA’^hen asepsis Avas either unknown or in 
its infancy, and each step forward Avas fraught Avith hypothetical or 
actual danger. Operations which are noAv definitely standardized 
were once considered the height of rashness, AA’^hile each advance was 
violently opposed by the conseiwatives of the time, only becoming 
accepted after absolute proof of its safety 'and of its benefits to the 
patient Avas demonstrated. 

Gynecology has been so developed that Ave can expect comparatively 
little advance in its main principles, except in the treatment of malig- 
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nant disease, and possibly in the application of the advances which 
maj”^ be made from time to time in our knowledge of the endocrines. 
Our work as operating and investigating gynecologists must be largely 
limited to the refinement of diagnosis and to the improvement of 
operative technic where that is possible. The dangers which beset 
the paths of our forbears have been largely eliminated. 

Equally striking, though less conclusive, developments have taken 
place in obstetrics, since our Avhole conception of the subject has been 
radically altered, but there remain many unsettled problems in this 
field which require investigation. The literature of the last fifty years 
shows that not only has the treatment of practically every obstetric 
complication been radically altered and the possibility of the preven- 
tion of many of them become recognized, but obstetrics has been devel- 
oped into a surgical specialty. The recognition of cesarean section as 
a legitimate procedure in appropriate cases has made it necessary for 
the obstetric specialist to be a trained surgeon. As time goes on it 
may be that the low cervical operation will entirelj’’ supplant the 
classical operation, but outside of this possible development there 
seems to be no great change which can be made in operative obstetrics 
except a closer limitation of operations to qualified operators for def- 
inite indications. 

The application of surgical technic to obstetrics has greatly lessened 
the frequency of septic infection. In the practice of a well-trained 
obstetrician of today the development of a case of septic infection of 
a serious nature is rare, except under conditions which develop when 
an epidemic, such as influenza, is rampant in the community, — so rare 
indeed that our interns receive little training in the treatment of this 
condition. Nevertheless, septic infection is still so common among 
patients under the care of men not surgically trained that the state- 
ment is often made that the conditions have improved little in general 
practice. 

The treatment of septic infection is still unsatisfactory, however. 
We have learned not to kill our patients by indiscriminate curettage, 
but we have not yet learned how to control virulent infections except 
by raising the patients’ resistance and thus aiding nature. Preven- 
tion rather than cure is our sheet anchor in this important complica- 
tion. Future progress must place the care of the obstetric patient in 
the hands of the .surgically trained man if septic infection is to he 
abolished either in hospital or in private practice, and an incrca.sing 
number of semiprivate obstetric beds mu.st be provided in our hos- 
pitals, to provide for the safety of those who cannot afford the fee of 
the specialist and yet do not belong in a charitable institution, this 
being the class in the community for which little provision is made at 
the present time. 

Our knowledge in regard to the toxemias of pregnancy and cclamp- 



' NEWELL: PRESIDENTIAL ADDRESS — AW. GYNEC. SOC. 339 

sia has been increased to some extent. We have not yet learned Avhat 
toxemia is, but ive have perhaps a greater understanding of Avhat it 
is not. The advances have been such that ive have reason to feel that 
the development of eclampsia in any patient is a reproach to the 
attendant and argues either a lack of intelligent prenatal care or an 
inability to appreciate the warnings of danger. We cannot prevent 
the development of the milder forms of toxemia in the present state 
of our knowledge, since we do not know the actual cause. We can 
recognize the danger signals, however, and either minimize the dan- 
gers by prompt treatment or cut short the pregnancy if. treatment 
fails, and thus practieallj’' render eclampsia an obsolete condition. 
The laboratory diagnosis of toxemia by blood chemistry and allied 
methods is still of little practical value, but an intelligent interpreta- 
tion of the blood pressure changes combined with- accurate clinical 
judgment will save manj'' lives. 

This advance and many other improvements in the care of our 
patients have been due to the recognition of the importance of care- 
ful prenatal study, which is perhaps the greatest advance in obstetrics 
in the last fifty years. The prevention of complications, or at least 
their early recognition at a time when they can be adequately treated, 
is one of the great advances in preventive medicine. 

The importance of a careful study of the pelvis has been recognized 
in this country during the last twenty-five years. Every student in a 
well organized medical school of today is instructed in the taking and 
interpretation of the pelvic measurements and in the comparison of 
the size of the baby with the pelvic canal. In the practice of a well- 
trained obstetrician no patient is allowed to go into labor today 
without the possibilities of dystocia having been thoroughly canvassed, 
and in doubtful cases an appropriate course of action is decided upon 
in advance for each individual patient, and the patient is given the 
advantages of modern progress in accordance with her needs. 

In general practice, however, little more attention is paid to the pel- 
vis apparently than twenty-five years ago. The attitude of the general 
]n’actitioner is still one of hope that no untoward conditions are pres- 
ent and that no obstruction to labor exists, rather than one of fore- 
sight. It must be remembered, however, that the majority of general 
practitioners of today, particulai'ly in the smaller communities, were 
not trained under modern conditions and have had little or no oppor- 
tunity to improve their early training. A distinct improvement should 
occur when the men who have been trained in the last ten years come 
into their own. 

Great as the advances in obstetrics have been in the last fifty years 
it is only a beginning. We Imow little about the toxemias. We knoiv 
the end-results in neglected cases. We do not know, however, the eti- 
ology or the nature of the poison, and the scientific treatment of the 
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toxemias must remain in abeyance until the etiology has been def- 
initely settled. 

The possibility of the regulation of the size of the fetus is another 
problem that has not been adequately studied. We do not know h.ow 
far it may be possible to control the size of the child in a given ease 
without reducing the mother’s vitality by starvation to a point Avhich 
is unsafe. This offers a very attractive field for study. 

We are still in doubt as to the best method of induction of labor in 
cases in which premature termination of pregnancy is necessary. Pre- 
sumably no single method is applicable to all cases. My own experi- 
ence leads me to believe that we are using the best of several more or 
less unsatisfactory methods, rather than that we have discovered an 
ideal method, and I find that I can never get the results reported by 
my friends who strongly favor some particular method. These are 
only a few of the many obstetric problems open to investigation and 
it is probable that in obstetrics the next fifty years will show even 
greater advances than the last fifty. 

With the development of the obstetric specialist many fads have 
entered into practice. The delivery of all patients by a certain method 
undoubtedly renders the individual obstetrician very proficient in that 
particular operation and thus leads to improvement in the technic of 
the operation. In his hands the results become exceedingly good, but 
when less proficient individuals try to follow his example, disaster is 
sure to follow. The routine induction of labor at a given date, when 
no indication is present except the saving of time for the patient and 
attendant, has resulted disastrou.sly for the mother and child in many 
cases. The operative craze which has led to the performance of cesa- 
rean section for no good and sufficient reason has led to the loss of 
many lives. Obstetrics must be reduced to a sane basis with only one 
object in view, an increase in safety for mother and child rather than 
the popularization of an^" particular procedure before the results can 
be called satisfactory. 

The obstetrician must be trained as carefully as is the surgeon for 
his life’s work. With the increase in the number of well-trained men 
tlie results of the future should be much improved. The better edu- 
cation of tlie men who are to practice and teach obstetrics will result 
in a better training for the members of the medical profession as a 
whole and in a steady improvement in ob.stctric standards. The inter- 
est in the study of obstetrics seems to be definitely on the increase 
among medical students. For the first time tliey realize that modern 
obstetrics is more than expectant midwifery, which argues well for 
continued progi*ess. 

This progress iu obstetrics and gynecology is part of a general ad- 
vance which involves the whole of medicine and which has had -a 
great influence on medical teaching. New specialties have been devel- 
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oped and have found a place in the medical curriculum. The labora- 
tory branches have assumed an increasingly’- prominent place in med- 
ical education and have to a very unfortunate extent encroached upon 
the time formerly devoted to clinical teaching, and medical education, 
the final aim of which is the training of doctors, has gradually passed 
more and more under the domination of the laboratory group, which 
is composed of men who have never taken care of patients and who 
have little conception of the training necessary for a practicing physi- 
cian. We are most of us teachers as well as clinical practitioners, and 
it is our duty to so tram students that they shall be fitted to minister 
to the needs of patients, unless we are ready to admit that the work 
of the great clinicians of the past is of no value to the community as 
compared to laboratory research. A sound scientific training is impor- 
tant, but it behooves us to see to it that the present tendency to over- 
emphasize the importance of the so-called fundamental medical 
sciences in our medical schools is reduced to a sane basis. The great 
majority of medical students expect to practice medicine, but they 
are often unfitted for this end by their very training, owing to the 
undue emphasis laid on laboratory diagnosis and treatment, and the 
much reduced attention given to the training of their powers of obser- 
vation and to the study of the patient. Conditions must be changed, 
since, unless the student is fortunate enough to supplement his medical 
school training by an internship under a good clinician instead of, as 
often happens, under a full time appointee who has never had any 
clinical experience outside of a hospital ward, he is obliged to enter 
practice, if in fact he dares to do so, with little practical training in 
the care of the patient and none in the humanities of medicine. 

The medical course has been gradually lengthened in the last fifty 
years, first to three and then to four years, while in some institutions 
a fifth or hospital year is either required or is under eonsideration. 
In spite of this lengthening of the medical course the amount of time 
devoted to clinical subjects has been relatively curtailed, until an 
entirely disproportionate amount of time is devoted to the laboratorj^ 
sciences, in the attempt to make them not an adjunet to the proper 
training of physicians but the predominating force in medical educa- 
tion. 

The raising of medical standards should result in attracting a 
liigher grade of men to the profession than formerly, as well as in 
tuiming out better equipped physicians, but in my judgment the stu- 
dent body of today is not of as high a grade as it was ten to fifteen 
years ago. Apparently the present system is dwarfing instead of 
developing the average student, the curtailment of the time allowed 
to the clinical courses resulting in the teaching of too much predi- 
gested material instead of aiding him to develop by the study of 
patients under intelligent guidance. 
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Many of tlie ablest men in medicine today would find it impossible 
to enter a Class A medical school without returning to college to take 
a special course to meet the entrance requirements, and yet they are 
among the leaders of the profession. The required premedical course 
is of such a nature that unless a student decides relativelj’- early in his 
college career to study medicine he cannot complete the required work 
without devoting at least an extra jmar to it, a sacrifice of time and 
money which many men cannot afford to make. Theoretically tlie 
premedical course should raise the standard in the medical school by 
eliminating the relatively unfit and the poorly educated. It does this 
to some extent, but it also eliminates many men who after careful ami 
mature consideration arrive at the decision toward the end of tlieir 
coUege course that they ivish to study medicine. Many who are rela- 
tively unfit for the practice of medicine decide early that they wish 
to enter the medical profession and take the necessary courses which 
enable them to do so, while a considerable number of men who are in 
every way unusually well fitted for the profession are barred from it, 
unless thej'’ are able to devote one or two extra years to preparation, 
and these men have been in the past among the ablest students even 
without the preliminary course at present required and are today at 
the top of the profession. In addition the marks obtained in college 
are often the principal basis on which fitness to stud}’’ medicine is 
judged, and thus the man of many interests during his college course 
who is distinctly a well-rounded man is often refused a chance to 
study for a profession for which he is superlatively well fitted, while 
a second-rate man who has devoted himself to obtaining high marks 
in his college courses is accepted. My own impression of the average 
medical class in our own school, which is supposedly handpicked from 
a large number of applicants, is that while there are few very poor 
men in the class, the number of men of outstanding ability is so small 
that the average is certainly no higher tlian it used to be and the 
general impression is one of distinct mediocrity. 

My own experience, gained from teaching fourth year students and 
from dealing Avith house officers who come to us from various hos- 
pitals and medical schools, has convinced me that the students of 
today are not as Avell fitted to enter the practice of medicine as those 
of fifteen years ago. They have perhaps been taught more but have 
learned le.ss. Their knowledge of the labox’atorj' side of medicine is 
greater, but Avhen it becomes a question of making a patient comfort- 
able and of meeting the human problems that arise, they arc singularly 
helpless and have little self-reliance. 

I feel strongly that, in spite of the great increase in the cost of a 
medical education necessitated by the research and teaching labora- 
tories, the results are meager. I do not wish to infer by this .statement 
that I do not favor tiie inainfenanee of researcli laboratories in con- 
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iiection with a medical school for the purpose of advancing medical 
progress in every way, or in any way grudge the expense involved, 
since I believe that future progress depends on a judicious cooperation 
between the clinical and research branches, but I do believe that the 
education of competent phj'-sicians to care for the needs of the com- 
munity suffers when laboratorj’- teaching dominates our medical 
schools at the expense of clinical training as at present. Less than 
5 per cent of a class, according to recent figures, enter the research 
branches of medicine and yet the whole class must take an exhaustive 
training in laboratorj'- work which so crowds out clinical training as 
to work a serious injustice to the 95 per cent or more who wish to 
practice medicine. Furthermore, a considerable number of men who 
might be useful and able physicians are dropped from the medical 
schools each j^ear because they fail to reach the standard of labora- 
tory excellence required, their fitness to continue their studies being 
judged bj’’ men who have never practiced medicine, and yet they are 
college trained men selected from a large number of candidates. 

Before a proper balance can be restored and the study of medicine 
placed on a sane basis, the present undue importance given to the 
so-called fundamental sciences must be materially reduced, by which 
I mean that thej'- must be so taught as to be an aid to the clinical 
training which is to follow, and not as if the end-result aimed at was 
to make every student a laboratory investigator. In other words, 
medical education should primarily serve the 95 per cent who hope to 
practice medicine instead of the 5 per cent who hope not to. Under 
modern conditions the great majority of medical students must de- 
pend on their postgraduate hospital training for much that should be 
taught in the medical schools in order that the 5 per cent may need 
less postgraduate training. The conditions should be reversed. 

The great function of the medical schools used to be to train doc- 
tors to care for the sick and suffering in the community. The out- 
standing teachers were men of wide clinical experience who inspired 
the students by their teaching and example. Such of the medical 
sciences as were taught were included because thej’- aided in the devel- 
opment of better doctors. With the development of neAV specialties 
it Avas realized that the student must be given some instruction in 
them, although the only adequate training Avas to be obtained by 
postgraduate study. The time to be devoted to the teaching of these 
specialties Avas obtained by lengthening the medical course from three 
to four years, but the four cardinal medical subjects, surgery, med- 
icine, obstetrics, and pediatrics, Avere still taught by men of broad 
clinical experience and occupied the major portion of the course, sup- 
plemented by practical work in the out-patient departments and by a 
hospital interiYship later. With the increase in the laboratory branches 
of medicine more time had to be proAuded if the student Avas to receive 
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an up-to-date medical education. Since tMs could only be done by 
decreasing the time devoted to clinical instruction, it has been so 
arranged, and the community which pays the bills is the sufferer. 

The great clinical teacher has either disappeared or his opportu- 
nities for teaching have been so curtailed that his efforts are largely 
in vain. The control of medical education has been taken over by the 
laboratory group who are always able to devote an indefinite amount 
of time to meetings and organization, and the infiuence of the clinical 
group in our medical schools is small. As a natural result the medical 
student of today receives an intensive training in the fundamental 
sciences, a fairly comprehensive course in laboratory medicine and 
research, a very minor training in the study of a patient as an indi- 
vidual and not as a test tube, and practically no instruction in the 
relief of suffering and in the humanities of medicine. This would be 
a good enough preparation if the primary object of medical training 
were to fit a man to do research or to practice entirely within a hos- 
pital, but it is a verj’’ poor training for a man who wishes to enter 
practice. It is a fortunate thing for the community that the students 
themselves realize that the training afforded by the medical schools 
has little practical bearing on the practice of medicine and that a 
prolonged training as intern and resident in properly equipped hos- 
pitals is absolutely necessary. 

The increasing interest ia research medicine has led to the estab- 
lishment of full time teaching positions in various hospitals which are 
affiliated with medical schools. Theoretically a full time appointment 
should be ideal from the standpoint of research, the teaching of stu- 
dents, and the care of the patient. Practically, the patient suffers in 
most cases, because if a young man takes such a ijosition, it means that 
he is interested primarily in research, and perhaps somewhat in teach- 
ing, but that he has had little or no experience in the care of the sick. 
He may be able to stimulate interest in the study of various medical 
problems and thus as an investigator add to the prestige of his hos- 
pital, but the patients under his charge and the students for whom he 
is responsible are less efficiently served than they would be by a less 
scientific man of greater clinical experience. 

The ideal full time teacher is the man of wide interests and clinical 
experience outside the hospital, who elects a full time teaching posi- 
tion as offering the widest opportunity for good in the community as 
a fitting close to an active career, and not the untried man who is 
selected because of his interest in laboratory problems, and who is 
sufficiently mediocre to be sati.sfied with tlie salary of a second-rate 
man, provided he can be in a position sheltered from competition. 

In many cases the full time teaching position is a menace instead of 
a benefit since it carries with it a prestige which is not warranted by 
the facts. Laboratory rcseai’ch is .stimulated .and therefore some in- 



NEWELL: PRESIDENTIAL ADDRESS AM. GYNEC. SOC. 


345 


crease in tlie sum of human knowledge probably occurs, but the man 
who wishes to enter the practice of medicine should not have to depend 
for his training on teachers who have never had to face the problems 
which are met in private practice and who are not interested in them. 

The curricula of our medical schools should be revised. The control 
of medical education should be not in the laboratories but in the 
fundamental clinical departments, surgery, medicine, obstetrics, and 
pediatrics. Such of the laboratory branches as are of direct aid to 
the study of medicine from a practical standpoint should be taught, 
and what should be taught in these sciences should be determined 
by the clinical group. If a man ivishes a further education in physi- 
ology or biochemistry, he should take that as a postgraduate course, 
just as a man who ivishes to take up clinical medicine takes an intern- 
ship, and the amount of laboratory teaching should be cut down and 
placed on a practical basis. A considerable experience with students 
from our own and also from other schools leads me to believe that in 
physiology the attempt is made to train all students to become physi- 
ologists and not to instruct them in the application of physiologj’’ to 
practical medicine, and that a similar condition exists in other scien- 
tific branches. The time to be devoted to the cardinal clinical medical 
sciences should be increased to the limit and such time devoted to the 
teaching of specialties as is possible, with the understanding that no 
man can be educated as a specialist in the medical school. The clin- 
ical teacher should be a man of clinical experience and not a labora- 
tory trained man who has never practiced, as is often the case. The 
scientific and clinical men should work side by side, and the student 
should be given a greatly increased training in the use of his powers 
of observation under the supervision of men who have been properly 
trained in clinical medicine, the laboratory methods of diagnosis only 
being employed after exhaustive study of the patient. 

Most of us are teachers. Many of us realize the unsatisfactory state 
of medical education today. I believe that we, in conjunction with the 
other clinical societies, can accomplish most for the good of the com- 
munity by a concerted effort to restore the teaching of clinical medi- 
cine and the fitting of men to enter practice to their proper position in 
medical education. The modern graduate maji" have been taught more 
but he has learned less than his predecessors. He is a poorer doctor 
and often hesitates to enter practice except under the legis of a 
hospital, because he has had very little training in practical thera- 
peutics and none at all in the humanities of medicine. As has been 
well said by one of the greatest exponents of modern medicine, it is 
more important to know what kind of a patient is suffering from a 
disease than what kind of a disease a patient is suffering from, a fact 
wliich has been entirely lost sight of in our medical schools. 

443 Beacon Street, 



PLASMA PROTEIN FRACTIONS IN NORMAL PREGNANCY. 
LABOR, AND PUERPERIUM 

By E. D. Plass, M.D., and C. W. Matthew, Detroit, Mich. 

(From ihe Ohstclrical Department of the Henry Ford Hospital) 

I N a previous communication from this laboratory,^ we reported 
the total plasma protein variations occurring during normal preg- 
nancy, labor, and puerperium, and constructed a curve showing the 
average protein content of the plasma at the various periods. This work 
showed that, “during normal pregnancy the plasma proteins begin to 
fall in the third lunar month, or occasionally even before that period, 
and decrease gradually to a minimum at the sixth month, after whicli 
there is a slow rise during the latter months of pregnancy with the 
values at the tenth month still somewhat below normal. A further 
sharp rise occurs at the time of labor and is continued into the first 
day postpartum, but in the next twenty-four hours the protein suf- 
fers an abrupt decrease, which is maintained for three or four days, 
and is followed by a rapid rise to normal at the end of the first 
week.” Changes in the plasma volume percentage, as shown by 
hematocrit readings, were direetlj’’ opposite to those of the plasma 
proteins, although of similar magnitude, and it was argued that, in 
all probability, the curve produced indicated * * roughly the 
relative changes of plasma and blood volume occurring normally 
ft ft ft among pregnant women * 

Tliis determined reduction of the total plasma proteins during pregnancy con- 
firmed the earlier observations of Zangcmeister,2, 3 Zangcmcistcr and Meissl,-< JSckclt,^ 
Landsberg,® Dienst,7 Kusznyak, Barit, and Kiirthy,8 Bergmann,o and Coetzec,!® but 
disagreed with Fahraeus,ii who found the plasma proteins practically tlie same in 
five pregnant women (month of pregnancy not given) as in six normal men, and 
with Hafner,32 wlio recently reported the total proteins definitely increased during 
ge.station. This latter obsen-er used a refractometric method of analysis and com- 
pared hi.s results v>'ith what is apparently an arbitrary normal value, since ho gives 
no figures for nonpregnant individuals. There is no reason to prefer this work to 
that done by chemical procedures, as llowei® seemingly has done, and, since this 
author stands quite alone in his position, it is fair to assume that his conclusions are 
incorrect, and that a reduced concentration of plasma proteins i.s quite eharacterisitc 
of pregnancy. Lewinsky ’s>‘* finding of a higher plasma protein in four pregnant 
women than in one nonprognant individual needs hardly be considered bccau.se of the 
paucity of the observations. 

The various protein fractions have been less studied during pregnancy and upon 
such .'■■mall numbers of cases that conclusions cannot safely- be drawn. Bienst,’ 
Hii.^zynak, Band, and Kiirthy,^ and Coetzecm have found the albumin somewhat 
reduced, although I.e\vinsky'< rejauted a slight increase. Ifafncr'2 made no com- 
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parisous -witli iionpregnaiit womcu, but found the albumin slightly lower after de- 
livery than before parturition. 

Dienst,7 rahraeus,ii and Coetzeeio found the globulin decreased duripg gestation, 
while Lewinskyi-* and Rusznyak, Barat, and Kiirthys have reported an increase, and 
Hafneria found a relative increase during pregnancy with a rapid drop in the post- 
partum period. 

More unifonnity of opinion exists concerning the fibrin (fibrinogen), which is 
said to be increased during gestation. Dienst,^ Foster, is Gram,io Lewinsky,i-i 
Krosing,iT Landsberg,o Eusznyak, Barat, and Kiirthy,8 Nasse,i8 de Wesselow,io and 
Coetzeeio agree that in pregnancy the plasma fibrin is augmented. The majority of 
these authors found a gradual increase during pregnancy with the highest values at 
the time of labor, although Gramic reported his highest average at the eighth lunar 
month. Krosing’sir figwres would indicate a rather rapid fall during the early post- 
partum period. 

Great variations are noted in the reported values for total proteins and for the 
different protein fractions in normal individuals, and it is quite evident that the re- 
sults depend largelj' upon the method of analysis employed. Howe,i3 in a recent 
review, remarks: “The evalution and correlation of the various observations to show 
absolute differences in the distribution of the plasma proteins is difficult because of 
the variety of procedures which have been used in their estimation with the accom- 
panying variations in results . ’ ’ And later : “To single out definite values as repre- 
sentative of particular states, and especially the normal composition of the blood 
plasma, is exceedingly uncertain.” It may be said, however, that normal total pro- 
tein is usually reported to be between 7.0 and 8.0 gm. per 100 c.c., the albumin be- 
tween 4.0 and 5.0 gm. per 100 c.c., and the globulin between 2.0 and 3.0 gm. per 
100 c.c., with the latter representing 35 to 45 per cent of the total proteins. It 
would seem that only results obtained by the same analytical procedure should bo 
compared strictly. 

In the case of fibrin, more uniform results have been obtained and a figure of 
about 0.30 gm. per 100 c.c. may be looked upon as normal, although here again dif- 
ferent methods give values which can best be compared among themselves. 

EXPERIMENTAL 

We have analyzed 314 plasmas of nonpregnant, pregnant, parturi- 
ent, and puerperal women, as shown in Tables I, II, III, and IV. An 
attempt was made to have each group large enough so that individual 
variations might be compensated, but in the charts which follow 
(Charts I, II, III, and IV) such variations have been plotted in order 
that they may not be submerged beneath the average figures. The 
method of Wu-“ was followed throughout without change and every 
effort was made to keep conditions identical during the months neces- 
sary to complete the task. Occasionally, for no obvious reason, a 
series of analyses on a particular day, or during a longer period, gave 
results which disagreed considerably with those immediately preced- 
ing and following; such data were discarded. We were frequently 
unable to determine the reason for such disturbances, but believe 
that it would be unfair to include the results. A minimum of stasis 
was employed during the collection of the samples, since it has been 
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shown by KoAve-^ that obstruction to the venous return very quickly 
increases the proteins in the plasma. 

For convenience, the total proteins, albumin, globulin, and hbriii 
are considered separately. 


TOTAL PROTEINS 

Table I and Chart 1 give the variations in the total plasma pro- 
teins in the various periods, and in the latter each individual deter- 
mination is represented by a separate dot. In each group some of 
the specimens ivere outside of what we consider the limits of normal, 
but the general trend is Avell represented by the average (solid line). 


Tabi,e I 

Total Plasma Pkotein Vakiations During Normal Preonancv 
(Proteins in Grams per 100 G.C.) 


DIAGNOSIS 

NO. OF 

PLASMA PROTEIN 

PERCENTAGES 

CASES 

EXTREMES 

AVERAGE 

NORMAL 

NONPREGNANT YOUNG WOMEN 

15 

C.96 - 7,78 

7.42 

Normal, 

pregiiaut, 4 to S weeks 

18 

6.32 - 8.27 

7,22 

( 

“ 9 to 12 weeks 

17 

6.19 - 8.55 

7,32 

{ 

" 13 to IG weeks 

15 

6,79 - 7.82 

7.31 

1 

“ 17 to 20 weelcs 

17 

6.23 - 7.75 

7.11 

( 

“ 21 to 24 weeks 

35 

6.32 - 7.74 

7.06 

( 

“ 25 to 28 weeks 

17 

6.20 - 7.68 

7.06 

t ( 

“ 29 to 32 weeks 

15 

6.29 - 7.71 

7.01 

( £ 

“ 33 to 36 weeks 

15 

6.41 - 7.62 

6,7.3 

£ ( 

“ 37 to 40 weeks 

15 

6.06 - 7.40 

7.03 

NORMAL, 

PARTURIENT, AT END OF LABOR 

15 

6.45 - 7.98 

7.18 

Normal, 

puerperal, 1st day p.p. 

15 

6.37 - 7.64 

6.98 

( C 

‘ ‘ 2nd day p.p. 

15 

5.98-7.51 

6.84 

i ( 

‘ ‘ 3rd day p.p. 

17 

6.56 - 7.68 

7.25 

ft < 

‘ ‘ 4th day p.p. 

15 

6.23 - 7.48 

7.00 

( t 

“ 5th day p.p. 

15 

6.24 - 7.72 

7.21 

{ £ 

“ (5th day p.p. 

15 

5.68 - 7.92 

7.23 

( 

“ 7th day p.p. 

15 

6.65 - 7.97 

7.30 

£ £ 

“ 2nd week p.p. 

18 

0.09 - 8.00 

7.21 

£ £ 

“ 3rd week p.p. 

15 

6.81 - 7.9.3 

7.37 


This curve follows the same general course as tliat shown in our 
previous communication.^ There is a gradual drop during pregnancy 
and the minimum is reached at the ninth lunar month (rather than at 
the sixth). The subsequent rise in the tenth month and again during 
labor parallels the earlier graph. The postpartum lowering is broken 
by a rise on tlie third day, which is apparently due entirely to an 
increase of globulin (see Chart III), and normal values are reached 
again during the third week after delivery. The lowest point in the 
entire curve, at the ninth month, represents a decrease of 9.3 per 
cent from the nonpregnant average, as compared with an approxi- 
mate 10 per cent reduction previously noted. 
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The total plasma protein values axe slightly higher by the Wu 
method than by the Kjeldahl procedure previously employed, the 
difference, according to our parallel determinations, being on the 


Total Plasma Proteins During Pregnancy. 



Chart I. 


average 0.30 to 0.50 gm. per cent. Using the "Wu method, Coetzee^® 
reports an average for normal nonpregnant women of 8.05 per cent 
and Wu-® gives a comparable figure for his normals. Our own aver- 

Plasma Alljumin During Pregnancy. 



Chart II. 


age of 7.42 per cent corresponds more closely to previously reported 
results obtained by the Kjeldahl method (Landsberg® — 7.01 per cent; 
Dienst' — 7.17 per cent; and Plass and Bogert^— -7.04 per cent), and 
we, therefore, conclude that they are the more accurate. The only 
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explanation we can offer is that perhaps Coetzee and Wu neglected 
to draw the blood without any considerable venous stasis and so 
obtained values higher than they should. Some work now in progress 
shows that stasis very materially increases the concentration of all 
the protein elements, a fact which is not yet sufficiently appreciated. 

SERUM ALBUMIN 

Table II and Chart II give the determined values for serum albu- 
min in the different periods. As in the total proteins, a considerable 
individual variation exists. 


Table II 

Serum Albumin Variations During Normal Pregnancy 


(Albumin in Grasms per 100 C.C.) 



NO. OF 

SERUM ALBUMIN 

PERCENTAGES 

DIAGNOSIS 

CASES 

EXTREMES 

AVERAGE 

NORMAL NONPREGNANT YOUNG WOMEN 

15 

4.06 - 5.02 

4.42 

Normal, pregnant, 4 to 8 weeks 

18 

3.90 - 4.74 

4.34 

“ “ 9 to 12 weeks 

17 

3.83 - 5.14 

4.28 

" " 33 to 16 weeks 

15 

4.01 - 4.80 

4.31 

" " 17 to 20 weeks 

17 

3.78 - 4.52 

4.13 

" " 21 to 24 weeks 

15 

3.55 - 4.76 

4.06 

'' 2o to 28 weeks 

17 

3.49 - 4.53 

4.04 

“ “ 29 to 32 weeks 

15 

3.51 - 4.31 

3.95 

“ “ 33 to 36 weeks 

15 

3,49 - 4.44 

3.83 

“ “ 37 to 40 weeks 

15 

3.33 - 4.49 

4.07 

NORMAT., PARTURIENT, AT END OF LABOR 

15 1 


4.04 

Normal, puerperal, 1st day p.p. 

15 

3.20 - 4.42 

3.91 

“ “ 2nd day p.p. 

15 

3.58 - 4.18 

3.85 

“ “ 3rd day p.p. 

17 

3.41 - 4.54 

3.94 

“ “ 4th day p.p. 

15 

3.56 - 4.28 

3,88 

“ “ .'jth day p.p. 

15 

3.67 - 4.31 

4.04 

“ “ 6th day p.p. 

15 

3.28 - 4.60 

4.25 

“ “ 7th day p.p. 

15 

3.68 - 4..53 

4.22 

“ " 2nd week p.p. 

IS 

3.73 - 4.53 

4.21 

“ “ 3rd week p.p. 

15 

3.75 - 4.78 

4.33 


Chart II is drawn to a somcwliat larger vertical scale tlian is 
Cliart I so that the variations appear more marked. As a matter of 
fact, the percentage changes are slightly greater than in the case 
of the total proteins, the lowest point (3.83 gm. per 100 c.c.) at the 
ninth month being 13.5 per cent lower than the noi’mal nonpregnant 
average. 

These results in general confirm the woi’k of previous investigators 
that the serum albumin is lowered during pregnancy, and substan- 
tiate IlafnerV- findings that the albumin is lower postpartum than 
immediately antepartum. In the 15 nonpregnant women, the albu- 
min represents 59.6 per cent of the total proteins, whereas, at its 
lowest point in the ninth lunar month, it accounts for 56.9 per cent 
of the protein, — a change of onlj- 2.7 per cent. 
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SERUM GLOBULIN 

Our serum globulin findings are reported in Table III and are 
graphically recorded in Chart III, drawn to the same scale as Chart II. 


Table III 

Serum G-lobulin Variations During Norjial Pregnancy 
(Globulin in Grams per 100 C.C.) 


DIAGNOSIS 

no. op 

CASES 

1 SERUM GLOBULIN PERCENTAGES 

EXTREMES 

AVERAGE 

NORMAL 

nonpregnant young women 

15 

2.32 - 3.07 

2.69 

Normal, 

pregnant, 

4 to 8 weeks 

18 

1.89 - 3.58 

2.57 

< ( 

i i 

9 to 12 weeks 

17 

2.09 - 3.55 

2.71 

( ( 

( C 

13 to 16 weeks 

15 

2.04 - 3.07 

2.63 

i i 

( t 

17 to 20 weeks 

17 

2.12 - 3.05 

2.59 

( i 

t i 

21 to 24 weeks 

lo 

2.09 - 3.70 

2.59 

{ ( 

1 ( 

25 to 28 weeks 

17 

2.04 - 3.35 

2.60 

i ( 

t < 

29 to 32 weeks 

15 

2.42 - 3.38 

2.68 

< ( 

( i 

33 to 36 weeks 

15 

2.14 - 2.92 

2.53 

t ( 

< 1 

37 to 40 weeks 

15 

2.12 - 3.07 

2.52 

NORMAL, 

, parturient, at end op labor 

15 

2.24-3.15 

2.71 

Normal, nuerperal, 

1st day p.p. 

15 

2.01 - 3.02 

2.53 



2nd day p.p. 

15 

2.02 - 3.02 

2.55 

<t 

< < 

3rd day p.p. 

17 

2.27 - 3.50 

2.82 

i i 

t i 

4th day p.p. 

15 

2.12 - 2.97 

2.67 

( i 

i { 

oth day p.p. 

15 

2.24 - 3.05 

2.70 

( ( 

t < 

0th day p.p. 

15 

2.07 - 2.95 

2,54 

( i 

( < 

7th day p.p. 

15 , 

2.32 - 3.45 

2,64 

i ( 

( i 

2nd week p.p. 

18 

2.04 - 3.02 

2.60 

it 

i ( 

Srd week p.p. 

15 

1 2.17 - 3.17 

t 2.68 


The curve of average serum-globulin content of the plasma (Chart 
III) shows no really significant valuations from noi’mal. Its lowest 
point (2.52 gm. per 100 c.c.) at the tenth month is 6.3 per cent below 


Plasma GloLulin During Pregnancy, 



Chart HI. 


T* T 
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the average normal, while the highest point (2.82 gm, per 100 c.c.) 
on the third day after delivery is 4.8 per cent higher. As plotted, 
the separate determinations have a great teudencj'" to scatter, repre- 
senting a great individual variation in the globulin fraction. Out- 
findings fail to confirm those of previous investigators in that they 
shoAV no definite change in the serum globulin due to pregnancy. At 
the eighth month, the globulin represents 37.6 per cent of tlie total 
protein, whereas in nonpregnant women it represents 36.2 per cent, 
an increase during pregnancy of only 1.4 per cent. 

Table IV and Chart IV present the changes in the plasma fibrin at 
the corresponding periods of the reproductive cycle. 


Table IV 

Plasma Fibiun Vakiations Duiiing Normal Fkegnakcy 


(Fibrin in Grams per 100 C.C.) 


DIAGNOSIS 

NO. OF 

CASES- 

PLASMA FIBRIN 

PERCENTAGES 

EXTREMES 

AAT3RAGE 

NORMAL NONPREGNANT YOUNG AVOMEN 

15 

0.23 - 0.40 

0.31 

Normal, jn-cgimBt, 4 to 8 Aveeks 

IS 

0.26 - 0.37 


" " 9 to 12 Aveeks 

17 

0.27 - 0.41 


“ “ 33 to 16 Aveeks 

15 

0.28 - 0.46 


“ “ 17 to 20 Aveeks 

17 

0.29 - 0.52 


“ “ 21 to 24 Aveeks 

15 

0.28 - 0.46 


‘ ‘ “ 2.5 to 28 Avcoks 

17 

0.28 - 0.50 


“ “ 29 to 32 AA-eeks 

15 

0.27 - 0.50 


“ “ 33 to 36 Aveeks 

15 

0.28 - 0.46 


“ “ 37 to 40 weeks 

15 

0.37 - 0.52 


NORJIAL, PARTURIENT, AT ENB OF LABOR 

15 

0.32 - 0.64 

0.44 

Normal, puerperal, 1st day p.p. 

15 

0.35 0.65 

0.46 

“ 2nd day p.p. 

15 

0.29 - 0-60 

0.44 

“ “ .3rd day p.p. 

17 

0.30 - 0.62 

0.49 

“ “ 4th day p.p. 

15 

0.35 - 0.62 

0.45 

“ “ 5th day p.p. 

15 

0.32 - 0.62 

0.47 

“ “ Oth day p.p. 

35 

0.31 - 0.56 

0.44 

“ “ 7th dav p.p. 

15 

0.30 - 0.59 

0.44 

“ “ 2nd Aveck p.p. 

IS 

0.30 - 0.59 

0.40 

“ “ 3rd AATpk p.p. 

15 

0.27 - 0.60 

0.36 


The plasma fibrin curve in Chart IV confirms in general the re- 
])orls by previous authors of a fibrin increase during pregnancy, but 
differs somewhat from their results. During the third and fourth 
months the fibrin rises to a level of 0.37 gm. per 100 c.c., where it 
remains quite constant until the tenth month when another increa.se 
begins and persists until the third day postpartum, after which the 
curve slowly falls tOAvard normal. 

Calculations of the average whole-blood fibrin, as recommended 
by Foster and Wliipple,-- from the plasma fibrin values and the 
pla.‘^ma A'olnme per cent (hematocrit readings), arc found in Tabic V. 

The plasma volume percentage tends to increase in the course of 
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gestation, as does the plasma fibrin, so that the whole-blood fibrin 
shows a greater proportional Yariation than does the plasma fibrin. 

Calculations of the percentages of the total plasma protein repre- 
sented by the serum albumin, serum globulin, and plasma fibrin are 
presented in Table YI. 



Chart IV. 


There is a tendency for the more easily precipitable proteins, the 
globulin and fibrin, to increase at the expense of the albumin, but at 
no time during pregnancy is this change very marked, and the uni- 
formity between the protein fractions at the different periods is 


Table V 

Whole Blood Fibrin Variations During Pregnancy 
(Fibrin in Grams ter 100 C.C.) 



NO. OF 

plasma 

FIBRIN 

diagnosis 

VOLUME, 




CASES 

PER CENT 

PLASMA 

WHOLE BLOOD 

normal nonpregnant young women 


65.7 

0.31 

0.20 

Normal, pregnant, 4 to 8 weeks 


63.3 


0,20 

“ “ 9 to 12 weeks 

17 

65.7 



“ “ 13 to 16 weeks 

15 

67.2 


0.25 

“ “ 17 to 20 weeks 

17 

06.9 

0.39 


“ “ 21 to 24 weeks 

15 

69.3 

0.37 


“ ‘ ' 25 to 28 weeks 

17 

69.2 

0.37 


“ “ 29 to 32 weeks 

15 

68.7 

0.37 


“ “ 33 to 36 weeks 

15 

• 07.9 

0.37 


“ “ 37 to 40 weeks 

15 

68.4 

0.44 


normaIj, parturient, at end of labor 

15 

.66.2 

0.44 


Normal, puerperal, 1st day p.p. 

15 

67.4 

0.46 

0.31 

“ “ 2nd day p.p. 

To 

70.1 

0.44 

0.31 

' “ “ 3rd day p.p. 

17 

69.9 

0.49 

0.34 

“ “ 4tli day p.p. 

15 

66.3 

0.45 

0.30 

" “ 5th day p.p. 

15 

66.1 

0.47 

0.31 

“ “ 0th day p.p. 

15 

65.4 

0.44 

0.29 

" “ 7th day p.p. 

15 

68.1 

0.44 

0.30 

" “ 2nd week p.p. 

18 

64.8 

0.40 

0.26 

“ “ 3rd week p.p. 

15 

66.2 

0.36 

0.24 
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perhaps the most noteworthy thing to be gained from Table VI. The 
fibrin shows the greatest percentage increase, and at its highest point 
is more than one and one-half times 'as abundant proportionately as 
in the nonpregnant woman. 


Table VI 

Vakiations in Sebum Albumin, Serum Globulin, and Fibrin Percentaoes of 
. Total Plasma Proteins Duuino Normal Pregnancy 


PERCENTAGE OF TOTAL PROTEIN 


DIAGNOSIS 

NO. OF 

CASES 

albumin 

PER CENT 

GLOBULIN 

PER CENT 

FIBRIN 

PER CENT 



15 

59.6 

36.2 

4.2 

Normal, 

pregnant, 4 to 8 weeks 

IS 

60.1 

35.0 

4.3 

( ( 

" 9 to 12 weeks 

17 

58.5 

37.0 

4.5 

( ( 

" 13 to 10 weeks 

15 

58.9 

36.0 

5.1 

( C 

“ 3 7 to 20 weeks 

17 

58.1 

36.4 

5.0 

t < 

" 21 to 24 weeks 

15 

57.8 


5.5 

( ( 

“ 25 to 28 weeks 

17 

57.2 

37.6 

5.2 

i { 

“ 29 to 32 weeks 

15 

50.4 

38.3 

5.3 

i e 

“ 33 to 36 weeks 

15 

50.9 

37.6 

5.5 

t c 

“ 37 to 40 weeks 

15 

57.9 

37.7 

0.3 

NORMAL 

PARTURIENT, AT END OP LABOR 

15 

56.2 

37.7 

6.1 

Normal, puei-perul, 1st day p.p. 

15 

57.4 

36.2 

0.0 

4 t 

“ 2nd day p.p. 

15 

56.3 

37.3 

6.4 

( < 

“ 3rd day p.p. 

17 

54.3 

38.9 

0.8 

t i 

“ 4tli day p.p. 

15 

55.5 

38.1 

0.4 

( ( 

“ 5th day p.p. 

15 

56.0 

37.5 

6.5 

( t 

“ Oth day p.p. 

15 

58.8 

35.1 

6.1 

< t 

“ 7th day p.p. 

15 

• 57.8 

30.2 

0.0 

( ( 

“ 2nd week p.p. 

18 

58.4 

36.1 

5.5 

( ( 

“ 3rd week p.p. 

15 

58.8 

36.3 

4.9 


DISCUSSION 

The decrease in total plasma proteins during pregnancy wa.s, in 
our earlier communication, considered as being due to a watery dilu- 
tion of the blood, and, in view of the evidence supporting that 
opinion, we are not inclined to change our position. The absolute 
increase in fibrin and the slight relative increase of globulin agree 
well with such a dilution hypothesis, since these proteins probably 
have a greater hydration capacity than the albumin, the fibrin being 
])articularly potent in tl)is_ direction. Gram’" believes that the fibrin 
increase in pregnancy is due to a mild irritation of the liver, but the 
evidence favoring a di.sturbance of hepatic function during gestation 
is so insecure that we prefer not to agree with .such an explanation. 
The whole question of the formation of the pla.sma proteins is still 
so unsettled (Howe’") that it is quite impossible to make any definite 
statements. 

It is. however, of considerable interest that the fibrin, which is so 
much concerned in coagulation of blood, shows a marked increase 
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during pregnancy, and especially during the last . month, seemingly 
in preparation for the act of delivery, when a certain blood loss is 
inevitable, and when prolonged or profuse bleeding might well be 
fatal. The phenomenon may be regarded as a protective mechanism 
designed to prevent excessive hemorrhage even though the actual 
cause of its occurrence may not be known. 

The postpartum increase of fibrin is explained by Foster^® as being 
due most probably to trauma incident to birth, when the birth canal 
is inevitably injured to some extent. Foster and Whipple^* have also 
.shown that hemorrhage leads to a fibrin increase, and the blood loss 


Plasma Fibrin and Sedimentation Time. 
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at delivery and during the first few days after delivery may well be 
factors in the puerperal rise. 

Colostrum is particularly rich in globulin, which suggests that the 
unusually high globulin average on the third day of the puerperal 
period’ may perhaps be due to the onset of mammary gland activity, 
when the secretion of colostrum is especially abundant. 

The increased sinking velocity of the red blood cells (Lin- 
zenmeier^), or the decreased suspension stability of the blood 
(Pahraeus^y, during pregnancy has recently received considerable 
attention. The majority of observers have noted the relation of an 
increased fibrin content of the plasma to this phenomenon, although 
some have considered that a rise in the globulin fraction may also 
be of significance. We have found the globulin to remain practically 
constant during pregnancy and the postpartum period, whereas the 
fibrin shows a rise and later fall, which conforms well with the curve 
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Cor sedimentation rate that can be constructed from the values given 
by Linzenmeier.-® Chart V combines the curves and demonstrates 
their remarkable similarity. 

Undoubtedly, the viscosity and surface tension of the plasma also 
vary with the quantitative changes in the proteins, but the available 
data are too few to permit of accurate comparison. 

It was thought originally that perhaps changes in the plasma 
fibrin and globulin, Avhieh are supposedly the more hydrophilic blood 
proteins, might explain the hydroplasmia during pregnancy. The 
slight relative increase in globulin is probably negligible, but the 
curves for fibrin and for plasma volume percentage, which is consid- 
ered an index of plasma dilution, are so generally similar that the 
idea cannot be entirely abandoned, although it seems that other fac- 
tors must also be active. In this connection, it is planned to study 
the acid-base balance in the plasma after the cumulative fashion 
employed in this and preceding papers. Very slight changes in the 
hydrogen-ion concentration in the plasma would affect appreciably 
the hydration capacity of the proteins, and perhaps thus explain 
the watery dilution of the blood, which is a part of normal pregnancy, 
aud which is even more evident in the toxemias of late pregnancy. 

SUMMARY 

A cumulative study has been made of the various protein fractions 
in the blood plasma of normal nonpregnant, pregnant, parturient, and 
puerperal women, using the Wu method of analysis. It was hoped to 
relate the changes in some one fraction, globulin or fibrin particularly, 
witli the changes in watery dilution of the blood during the reproduc- 
tive cycle. The curve developed for fibrin corresponds rather closely 
with that for plasma volume percentage, and it is suggested that per- 
haps the dilution of the plasma may be directly related to the in- 
crease of fibrin, although it is thought that other factors may have a 
role. The cause of the fibrin increase is admitted to be unknown, but 
not much consideration is given to the idea that it may be the result 
of a mild gestational injury to the liver. The aceurate relationship 
between the rise in fibrin and the increased sedimentation rate of the 
blood cells, in the absence of any similar changes in the globulin frac- 
tion, leads ns to agree with those who believe that the latter is the 
result of the former, the increased agglutination of the red cells into 
rouleaux being an intermediate and necessary stage for the increase 
in sinking veloeity. There is a rise of globulin on the third day after 
delivery which may be directly associated with the onset of milk 
secretion. 
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CONCLUSIONS 

1. The total plasma-proteins tend to be diminished during preg- 
nancj’’ and the early part of the puerperium. 

2. The serum-albumin is diminished to such an extent that the fall 
of total proteins can be attributed to the reduction in concentration 
of this fraction. The relative decrease is slight. 

3. The serum-globulin undergoes a slight relative increase, although 
the absolute values remain practically constant, 

4. The fibrin (fibrinogen) rises during pregnancy to reach a high 
point shortly after delivery. The relative increase is greater than 
the absolute change. 
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THE DIFFERENTIAL DIAGNOSIS BETWEEN DDVBETIC AND 
NONDIABETIC GLYCOSURIAS IN PREGNANCY* 

By Oliver H. Stansfield, M.D., Worcester, Mass. 

T he necessity of distinguishing between diabetes mellitus and the 
moi’e harmless glycosurias is alwajLS definite, and especially in 
pregnancy, where the possibilities for raisfoidune are so great in the 
event of diabetes not being recognized. During pregnancj’', this di.s- 
tinction is sometimes very difiicult. It was hoped that perhaps more 
information could be gained by reviewing cases of glycosuria of all 
origins, after a final classification. It is admitted that the final de- 
cision was not made in all cases without the lapse of time, in some 
instances not until after a succeeding pregnancy. The proved series 
is not large, but it may well form the basis for future work. Out of a 
total of 24 cases of glycosuria there were obtained for study, eiglit 
cases of diabetes and seven of glycosuria. 

The diabetic cases usuall.Y offered le.ss trouble in recognition than 
the nondiabctic glyco.surias and are presented not only as a datum 
point to the consideration of the others, but also as having interest 
as examples of diabetes complicating pregnancy. As there is a possi- 
bility that the reader, applying his owm criteria, may not agree witli 
the final diagnosis, the eases are given in some detail. 

Tlio first diabetic patient was thirty-nine yearn old, at term in her scvcntli preg- 
nancy. All previou.s pregnancies and deliveries had been normal. She wa.s seen on 
March 20, 3921, the day after delivery, which had occurred about a month premn 
tnroly. She gave a hi.sfory of edciria of the legs for .some day.s before labor, and for 

•It is a plc.asant duty to express ttianlis to the ob.'jtetriclan.'-- at Meniorlal IIoKpItal. 
iJr.s. J. W. O’Connor. C. C. Lincoln, .and .1. K. Talbot, not only for permission to use 
recnrflH of case.s c.ared for In common, but al.so for tlic fsiopemlion necessary to tbis 
worl;. 
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a day or two, nausea and Yomiting'. On March 13, glycosuria had been found. On 
March 20, there was marked glycosuria, with a positive ferric chloride reaction in 
the urine. The patient had livid lips and finger tips, and was hjiierpncic. Alveolar 
CO. tension (Marriott) was 35 mm. Treatment was largely by forced intake of 
fluids and low carbohydrate diet. On March 28, after the acidosis had subsided, the 
blood sugar was 109 mg. per 100 c.c., one and a half hours after breakfast. The 
patient went home April 3, in good condition, on appropriate diet. 

On March 19, 1923, the patient was readmitted in coma. She was given the 100 
units of insulin available and restored to consciousness. Lobar pneumonia was then 
discovered. The patient lapsed again into coma, after a few hours, and died. 

The second case was that of a woman of thirty, seen on February 28, 1922. 
Quickening had occurred on October 17, 1921. Sugar was found in the urine on 
February 28. Her mother and one brother had died of diabetes. Previous to the 
present pregnancy, in January, 1921, glycosuria was observed. Three previous preg- 
nancies had ended in miscarriage. The patient was grossly over-weight before the 
present pregnancy. 

She was given a low carbohydrate diet and it was decided that, if pregnancy con- 
tinued until the eighth month, to induce labor, as the surest method of getting a 
living baby. 

On March 2, the urine showed a positive ferric chloride test, rvith alveolar CO, 
tension of 35 mm. Labor was induced on March 3, rrith resulting normal delivery, 
On March 7, the fasting blood sugar was 112 mg. On March 14, the blood sugar, 
one and a half hours after breakfast, was 122 mg., and, on March 23, 130 mg. In 
March, 1926, the patient was in good condition, taking care with her diet. The baby 
was doing well. 

The third case occurred in an enormously fat woman of twenty-four, seen on April 
18, 1924, because of pruritus vulvae and threatened abortion. In 1917 and 1918 
glycosuria had been found. She had aborted at t^YO months in 1917. In 1921, she 
had been delivered of a stillborn, full-term fetus. Since then, she had had four mis- 
carriages. When seen, there was slight vaginal bleeding, with about a two months’ 
pregnancy. On April 19, the fasting blood sugar was 204 mg. The patient aborted 
on April 19. Up to October, 1924, on restricted diet, she was free from glycosuria, 
and lost some weight, but another miscarriage occurred then. 

The fourth diabetic case was that of a woman of twenty-seven, admitted on No- 
vember 17, 1924, because of glycosuria. For eight years she had had pruritus vulvae. 
She had lost 25 pounds of weight during the year. She had been pregnant nine 
times, with four children living. She had had two miscarriages and one stillbirth. 
There was no family history of diabetes. 

The patient was three and one-half months pregnant. Glycosuria without keto 
nuria was found, after admittance. The fasting blood sugar was 200 mg. After in- 
struction as to diet, the use of insulin and the' testing of urine, the patient was 
discharged to Out-Patient observation on December 3, 1924. Eeadmission occurred 
on February 2, 1925, because of marked glycosuria and w-eakness, following a heavv 
cold. At this time, the fasting blood sugar was 370 mg. During this period of 
observation it was noted that diacetic acid w-as apt to be found in the urine, although 
sugar was absent. On February 11, 1925, she was discharged to the Out-Patient 
department. 

Final admission on March 9. No glycosuria. The fasting blood sugar was 113 
mg. A steadily increasing ketonuria was present, not controllable by increase of 
carbohydrate in the diet and greater dosage of insulin. On hlarch 19, the fasting 
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blood sugar was 101 mg., and 94 mg. on April 2. On April 10, labor was induced, 
about, a month before term, because of apparently impending fetal death. As a pre 
liminary to labor, rectal instillations of glucose solution, with appropriate amounts 
of insulin were given subcutaneously. Labor was normal, and after delivery, keto 
nuria disappeared rapidly, and food tolerance rose greatly. Mother and baby were 
discharged in good condition on April 24, 1925. 

The fifth case occurred in a primigravida of twenty-eight, admitted on May 23, 
1923, because of glycosuria. There had been no symptoms suggesting complications. 
Blood sugar, three hours after breakfast, w’as 168 mg. On appropriate diet, the 
glycosuria disappeared, and on May 25, the fasting blood sugar was 98 mg. The 
patient was discharged to follow the diet at home. When readmitted in labor on 
August 8, she stated that glycosuria had been found frequently. She was delivered 
of twins on August 9. On discharge, she was sugar free. On April 3, 1924, she was 
readmitted to the medical service with the history of a gradual loss of weight over 
three months, and polyuria and thirst for one month. There had been no restriction 
of diet. Sugar had been foimd in the urine two days before admission. The subse 
quent course of this patient has been that of a diabetic, requiring a moderate amount 
of insulin to utilize carbohydrates, with two attacks of acidosis, induced by acute 
respiratory infections. 

The sixth case of this group occurred in a woman of thirty-three, admitted on 
December 26, 1924, two and a half months pregnant. She had been pregnant three 
times before, the third pregnancy ending in a stillbirth, in August, 1921. Glycosuria 
had been found immediately after this delivery. Four months before admission, 
pruritus vulvac had developed, but had been relieved by diet. Her father had died 
of diabetes ' mellitus. Glycosuria was found after admission. The fasting blood 
sugar was ICO mg. After treatment and instruction, the patient was discharged on 
January 6, 1925. 

She was readmitted on February 5, with vaginal bleeding, which had begun 
two hours before. Slie stated that slie had found sugar in the urine on only two 
days since discharge. During this stay, no glycosuria was detected, and on Febru- 
ary 12, the fasting blood sugar was 84 mg. She was again discharged on February 
14. 

On June 16, she was admitted in labor and was delivered normally. Her food tol- 
erance increased after delivery, and for three months she was able to nurse lier baby. 
Since weaning the chUd, she has been able to get along quite well without insulin. 

The seventh diabetic case was in a woman of twenty-eight, pregnant at term for 
the third time, seen on January 21, 1920. The two previous pregnancies had been 
entirely normal. The patient’s mother and two of her mother’s sisters were diabetic. 
Tlic patient was delivered on the day of admission, after precipitous labor. Glj'co- 
suria was absent on admission and on the following day, but was found on January 
23. A glucose tolerance test on January 24, gave this result: Blood sugar, fasting, 
ISO mg.; one hour after taking 75 gm. glucose, 540 mg.; two hours after glucose, 
320 mg. 

After instituting diet, the patient remained sugar free until discharge on Febru- 
ary 10. On ^larch 5, blood sugar two and a half hours after a meal was 240 mg. 
After further readjustment of diet, no sugar was found in the urine until May 4, 
Tlic patient tlicn dropped from sight. 

The last diabetic case, a primigravida of twonty-.seven, was admitted on January 
17, 1921, about eight months pregnant. Men.struation always irregular, with inter- 
vabs varying from six weeks to four nionth.«. .She was apt to have severe nosebleeds 
during the longer periods of ■ amenorrhea. The patient was somewhat obese, with a 
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florid complexion. Blood pressure was 180/114, Glycosuria was present. The blood 
total nonprotein nitrogen was 36 mg., and blood sugar, fasting, 125 mg. After 
treatment and instruction, she went home. 

Keadmission on Pebruary 17. The patient then looked ill. Blood pressure was 
170/108; the heart sounds were weak. There was marked edema of the legs; also 
retinal edema. About two hours after admission, she sustained a short clonic con- 
vulsion, so that delivery was promptly undertaken. The fetus was dead. Following 
delivery, the patient recovered so that by March 4, the day of discharge, the blood 
pressure was 134/90. Sugar occurred in the urine on February 28, only. 

The later history of this patient is that as long as she kept to her diet, no glyco- 
suria appeared. A miscarriage at six weeks took place in December, 1921. In No- 
vember, 1922, she had not lost weight. Her blood pressure was 182/110, and blood 
sugar one and a half hours after a meal was 150 mg. 

The next series of cases is made up of the nondiabetic group, of which the "first 
occurred in a woman of twenty-six, pregnant for the fifth time, admitted on Decem- 
ber 14, 1921. Three children were living. She had had no miscarriage. No glyco- 
suria during these pregnancies. On December 12, glycosuria had been found by the 
Out-Patient staff. She had no thirst, polyuria, or increased appetite. On full diet, 
the glycosuria test varied (over several days) from none to a heavy reduction. On 
December 17, the fasting blood sugar was 169 mg., and 250 mg., two hours after 
breakfast. On December 20, with reduced diet, the blood sugar was 162 mg. She 
v.'as discharged on a restricted diet, on December 21. On February 3, 1922, she was 
readmitted in labor, and was delivered and recovered normally, except that in two 
days, a slight sugar reduction was found. 

On December 8, 1925, the patient was again admitted, pregnant, with blood pres- 
sure 195/130, with edema of the feet, albuminuria, and with hyaline casts in the 
urine. The blood nonprotein nitrogen was 29 mg., and the fasting blood sugar, 64 
mg. on December 10. Glycosuria had not been found during antenatal observation. 
Spontaneous delivery took place on December 22. Discharge was on January 5, 1926, 
with blood pressure 130/80. Glycosuria did not appear throughout this period of 
observation. 

The second case of glycosuria was that of a single woman of twenty-four, ad- 
mitted in labor after her first pregnancy on January 3, 1922. She had no knowledge 
of previous glycosuria. The pregnancy had been normal. The blood Wassermann 
was strongly positive. Glycosuria was found on admission. Labor was long, and 
the fetus stillborn and premature. On January 7, blood sugar one hour and a half 
.after breakfast was 175 mg. After January 4, when glycosuria was found for the 
second time, no sugar was detected in the urine up to discharge on January 22. In 
April, 1925, the patient was quite well, and putting on much weight, it is stated by 
licr doctor. 

The third glycosuria case occurred in a woman of twenty-seven, admitted in labor 
at term of her second pregnancy, on Juno 9, 1923. The first pregnancy had been 
normal. At the fifth month of the second pregnancy abortion was threatened. 
Shortly after this, glycosuria had appeared. The fasting blood sugar had been de- 
termined then as 95 mg. Delivery of a dead fetus was accomplished on Jnne 9. No 
glycosuria was found during the puerperium. The patient was discharged on June 
29. 

In 1924, she suffered considerably from maxillary disease. In March, 1926, de- 
livery occurred, after her third pregnancy, which had been normal to within five days 
before delivery. At this time, blood pressure had risen to 180/110, and, as no im- 
provement in symptoms occurred under treatment, labor was induced. After deliv- 
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cry, recoveiy was raiiid. No glycosuria was found during this period of observation 
nor, it should be stated, during the time between the second and third pregnancies. 

The fourth case was that of a woman of thirty-eight, pregnant for the first time, 
admitted on March 22, 192.3. Quickening had occurred November 30, 1922. Some 
seventeen years before, she had had much upper respiratory trouble and otitis media, 
with albuminuria. 

The patient complained of headache; there was edema of the feet and hand.s. 
The heart was not enlarged, but was rapid (100). An aortic systolic murmur was 
present. Eetinal edema was noted. The urine was negative. 

On March 30, glycosuria was found, and frequently but not constantly thereafter, 
until April 8. After April 8 until discharge on May 10, no glycosuria appeared. 
On April C, the fasting blood sugar was 139 mg. The patient was delivered by 
cesarean section, because of the cardiac condition on April 30. The baby died. On 
July 24, and August 14, no sugar was present in tho urine. 

On September 25, 1924, the patient was again delivered bj’’ cesarean section. 
During this pregnancy and puerperium, no glycosuria occurred. 

The fifth case of nondiabetic gl 3 ’'cosuria was verj' interesting. The patient, thirtj’- 
oight jmars old, was admitted in her third pregnancy on May 27, 1924, because of 
glj'cosuria. Her two other pregnancies had been normal. Three weeks before entry, 
pain over the pubes developed; increased frequency of urination with burning and 
pain had been present throughout pregnancy. About the seventh week of this preg- 
nancy, the patient had had several furuncles on her back. These healed rapidly and 
did not recur. Epistaxis had been frequent during tliis pregnancy. For some weeks 
before admission, the patient had been salivated. Quickening was felt May 13. 

The ptyalisra was marked. Three examinations of urine on the day of admission 
showed sugar. Glycosuria was present also the next daj' but, except on June 5 and 
8, was absent until discharge on June 11. On Maj' 28, the fasting blood sugar was 
S3 mg.; on Maj' 29, 69 mg. The patient had been given atiopin (grain Ymo) three 
times on Maj' 28. This drug was then given twice each daj' from Maj' 29 until 
.June 2, on which day but one dose was given. On June 6, fasting blood sugar was 
SO mg. Salivation had ceased on discharge. 

Later observation showed that on liberal diet, there was no glj-cosuria, up to 
August 5. The effect of ptj’alism on food intake maj’ have had some inflxienco in 
this case. 

The sixth case was a primigravida of thirtj'-thrce, admitted on April 10, 1921. 
Quickening noted on December IS, 1920. There had been much vomiting throughout 
pregnanej'. Edema of the logs present during the later months. No abnormal 
urinaiy findings. Normal deliverj' April 10. On April 12, glj’cosuria was detected, 
persisting till April 15, after which none appeared. On April 13, fasting blood sugar 
was 120 mg. Discharged April 15. 

A normal delivery in .Tul.v, 1922, after a pregnancy characterized ly m.'iiked 
edema. During the pregnancy, no glj'cosuria was found, but on the fifth daj' of this 
puerperium, a slight sugar reduction was noted. After this, there was no urinary 
abnormality up to March, 1920. 

The last of the glycosuria cases was a woman of thirt}’-thrcc, admitted in her first 
pregnancy on November 21, 1922. Term was estimated as .Tanuarj' 13, 1923. Preg- 
nancy- had been normal until two dny.s before entry-, when the patient had vomited- 
She had been thirsty- for some days and had noticed pniritus vulvae. 

A heavy glycosuria w.as found upon admission. On November 14, the fasting 



STANSFIELD : DIABETIC AND NONDIABETIC GLYCOSUlUAS IN PREGNANCY" 363 

blood sugar was 45 mg., and G8 mg., one and a half hours after breakfast. The 
urine, however, was negative on November 14, and remained so until discharge on 
December 29. 

A comparison of these two groups of cases shows very definitely 
that it is impossible to divide sharply the diabetic from the non- 
diabetic patient, whether by history, physical status or blood-sngar 
reactions. The passing of time seems to be the final diagnostic factor. 

Included in the second group are examples of nondiabetic glyco- 
suria, with a temporarily (at least) high blood sugar, and of glyco- 
suria with low blood sugar. It may be that the type with hyper- 
glycemia is not very familiarly known, for the literature reviewed 
includes but one mention’^ of this. 

It is obvious, as Schenck remarks, that extreme caution must be 
used in the treatment of these cases, and that it is wisest to treat them 
as diabetic, until observation shows them to be nondiabetic. 

Hypogljmemia seems to be harmless, yet there is a certain deceiv- 
ing sound of finality to the expression "renal glycosuria.” Since, as 
a matter of fact, we know little about the origin of this type, "of 
unknown origin” would seem to be a better characterization. At 
least, a confession of ignorance may tend toward carefulness. 

Note. — It is tlio habit to subject uriuc, found for the first time to contain sugar, 
to both fermentation and phenylhydrazine tests. In all the cases under present dis- 
cussion, glucose was found as the reducing body. 
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INJURY OF THE CERVIX UTERI AND ITS INTERMEDIATE 

REPAIR 


Bv Norm AX Harris Williams, ]\I.D,, Los Angeles, Calif. 

(From the Department of Ohstetries, Good Sameiritan Hospital, Los Angeles, Calif.) 

P ROBABLY no part of the body is as consistently neglected sur- 
gically as the cervix uteri following injury in the process of labor. 
Indeed, any recent laceration elsewhere in the body is a recognized 
indication for surgical treatment, ivhereas, in most instances, the 
cervix receives none. 

This inconsistency in surgical judgment is difficult to explain. It 
may be in part due to the noncommittal attitude of the authors of 
textbooks on obstetrics, ivho advise suture of cervical lacerations 
only in case of hemorrhage. Occasionally, there "will be found in 
textbooks recognition of individuals who have recommended surgical 
care of one kind or another, but support of these recommendations 
is lacking. 

Again, the medical schools do not impress in their teaching the 
advisability of repair until after the pathology has caused the patient 
symptoms for which she seeks relief. Many of their students are 
graduated without the realization of the amount of pathology present 
in the average cervix following parturition. Unfortunately many 
wlio practice obstetrics never realH’' know, because of a failure to 
perform thorough postpartum examinations. This, I believe, is le.ss a 
matter of willful or intentional neglect than it is the result of faulty 
teaching, custom or habit. 


Then, too, there may be those who, following examination and the 
discovery of injury, hesitate to admit to their patients the presence of 
“fears’' for fear of criticism, for often “tears” are considered by the 
laity the result of improper care. It may take some time for the 
pendulum of public opinion to swing to the point where no surgeon 
will he held responsible for getting lacerations, but all surgeons will 
he held responsible for neglecting their repair. 


tiynecologists are often called upon to relieve morbidity and dis- 
tre.-ing ‘'jmptcims referable to lacerations of the cervix of longer or 
Auprtcr duration. Tlio patient complains of general disability dating 
ilu' birtli ot her baby; often there is an irritating leucorrhea; 
.s pcr.d',,1, ; there is heaviness from the congested pelvis; the 

uterms r^ iarun^ subinvolutr-d ; there may be history of repeated spon- 
anortn.n- follou-ing (he first {wegnancy; possible sterility; 
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and, last but by no means least, sj-mptoms of malignancy which are 
superimposed upon the pathology for which the cervical laceration 
presumably was responsible. Many carcinomata of the cervix are 
based upon old cervical tears. 

In a study of two hundred recent deliveries, eighty-six per cent of 
all eases have cervical laceration,* eighty-five per cent of these were 
bilateral. The record shows also that eighty per cent of all primiparae 
have cervical injury. 

For convenience of reference the lacerations have been divided as 
nearly as possible into three degrees. The first degree is that which 
injures the mucous membrane, and does not affect the body of the 
cervix. The seond degree laceration injures the body and extends 
upwards to the anglp of the fornix. This, in turn, is divided into three 
degrees depending upon extent, namely, slight, moderate, and exten- 
sive. The third degree laceration extends into the broad ligament. 

Of the eighty-six per cent cases showing laceration, fifteen per cent 
were first degree and sevent 3 ''-one per cent were second degree, the 
great majority being moderate in extent. 

An effort has been made to draw conclusions from the records that 
might determine to what extent certain factors might play in the 
character and extent of the cervical lacerations. In a study of this 
kind only primiparae are considered, for injuries in multiparae are 
apt to have their origin in previous labors. Then, too, it is difficult to 
draAv hard and fast conclusions, for in any given case there is always 
a combination of factors present. 

(1) The Age of the Parturient : The primiparae, fifty in number, 
varied in age from nineteen to thirt 3 ''-nine years. No relation seemed 
to exist between their age and their injury in spite of the prevalent 
idea that older women receive more extensive injury. 

(2) Occipital Presentatio^is: In occiput anterior positions the lacera- 
tions seem to be fairly equally divided between the side on which 
the occiput presents and the opposite side, with possibly slightly more 
extensive lesions on the presenting side. 

In occiput posterior positions aU the eases had moderate second 
degree lacerations, — the side having the more extensive tear may or 
may not be the pi’esenting one. 

(3) The Membranes: In eases where the membranes remained intact 
until dilatation was complete, or at least well advanced, eighty-eight 
per cent showed second degree laceration, one-half of which were 
moderate in extent. There was no tear in twelve per cent. Of the 
cases in which the membranes either ruptured before the onset of 
labor or before dilatation had progressed, forty-two per cent showed 
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first degree lacei’ation, and there was no tear in 28 per cent. There 
were second degree tears in 30 per cent, thus showing a tendency for 
less injury in dry labors. 

(4) Length of Labor: Labors under ten hours resulted in no tears 
in 20 per cent; first degree tears in 20 per cent and second degree 
tears in 60 per cent. 

In labors of over twelve hours there were none without tears; 
30 per cent had first degree tears and 70 per cent had second degree 
tears, showing a tendency for more extensive injury in longer labors. 

(5) Sedatives: Though the records are not sufficiently detailed to 
determine the e:ffiects of sedatives upon cervical injury there is strong 
indication that opiates, especially the twilight analgesia, reduce tlie 
injury by considerable degree. On the other hand, the use of pituitrin 
may increase the amount of injury. In this series the use of tliis 
drug before deliveries is so infrequent that the records are unreliable. 

(6) Instrumentation: Instrumentation or manipulation of any sort 
doubtless increases the injurjL In most cases manual dilatation means 
manual tearing. Forceps, as a rule, produce tears. In all the forceps 
cases there was none with less than a moderate second degree tear. 
Dilating bags usually increase the injury, especially if traction is made 
upon them. Version and extraction result in extensive tears. In all 
these cases there were lacerations, none of which was less than moderate 
second degree. 

(7) Size of the Baby: The size of the baby seems definitely to in- 
fluence the amount of injury. Babies whose suboccipitobregmatic cir- 
cumference was 30 cm. or less, produced tears usually of not more than 
first degree; on the other hand, if the diameter was greater than 30 
cm. there were invariably tears of second degree, either moderate or 
extensive. 

If allowed to care for themselves most of these lacerations heal 
with the formation of considerable scar tissue, with erosion of the 
raucous membrane, with cystic degeneration of the cervical tissue, 
general hypertrophy and a gaping os which -induces chronic infection 
of not only the cervical glands, but the endometrium as well. Often 
these conditions require surgical treatment for their cure. 

To avoid these conditions the question naturally arises as to the 
most advantageous time for repair. Among others Emge has advo- 
cated repair immediately following delivery. His results are reported 
satisfactory in primiparae, but less so in multiparae with hyper- 
irophy and distirrbed cervical blood supply. The di.stortion and lack 
of tone of the cervical tissue following delivery, the interference from 
utei'ine bleeding, the difficulty of determining the extent of actual 
injury, the uncertainly of accurately approximating the torn edges 
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and tlie tendency for sutures to fail to hold in the edematous, almost 
jelly-like tissue are factors •which tend to make the results of the 
immediate repair less perfect. 

At the eighth to tenth day postpartum, however, the cervix has 
regained much of its tone, the exact extent of injury can he definitely 
ascertained, the field of operation is less hemorrhagic, and the ap- 
proximation of the clean, freshened edges can be accurately obtained. 
Hirst recommends suture on the fifth or sixth da3^ Titian Coffey for 
the past sixteen years has made it his practice to repair the cer'vix 
routinely (except, of course, in the presence of infection) on the ninth 
day postpartum. Hawng had an opportunity of observing his results 
over a considerable period of time, I have been convinced that inter- 
mediate repair is the proper means of reducing much maternal mor- 
bidity, and have therefore, during the past four years routinely re- 
paired all injured cervices on the ninth day postpartum. The technic 
of the operation is as follows: 

The patient is given an enema two hours before the operation and the bladder 
is emptied. Shaving is usually unnecessary inasmuch as it has been done at the 
time of deliveiy. An H. M. C. No. 1 tablet is given hypodermically one half 
Iiour before the operation. The patient is placed in the lithotomy position with 
tlie buttocks •U'ell over the edge. She is then cleansed with green soap and water. 
A lysol douche, under low pressure, is given, following which the patient is draped 
in the usual manner. A trivalvc vaginal speculum is introduced and the cervix 
brought into view. A curved single-toothed tenaculum is placed into the center 
of the upper lip, a straiglit one into the lower lip in the center. These are used 
for traction as well as for landmarks. The trivalve speculum is then removed and 
a light, weighted speculum introduced and the cervix drawn forward. The cervix 
is then anesthetized with 2 per cent novocain in its anterior portion, but par- 
ticularly behind the angles of the laceration. With cervical scissors the edges of 
the lacerated area aie then freshened by the removal of the granulation tissue; 
cysts are removed, as well as small irregularities along the torn surfaces. It is 
seldom necessary to remove much, if any, of the true cervical tissue. To insure 
raw surfaces the fresliened edges are finallj' curetted. 

The laceration, on either or both sides, as the case may be, is closed by a 
continuous, interlocking suture of No. 2 fortj'-day chromic catgut, care being taken 
to introduce the posterior suture well behind the angle of the laceration, thereby 
avoiding sinus formation. Anteriorly, the suture on either side is introduced close 
to the tenaculae. When the sutures are tied there is left a small os which easily 
admits a uterine sound. The speculum is then withdrami and the cervix pushed 
well back in the vaginal vault to brin,g the fundus into proper position. 

If perineal sutures have been introduced at the time of doliverj-, the cervical 
repair is completed before the removal of these sutures. 

Aftercare: Following the cerncal repair the patient is returned to her bed 
and allowed to sit up against a back-rest, to facilitate drainage. That night and 
each morning and night thereafter she is instructed to remain in the knee-chest 
position for periods of five minutes each. The day following the operation she is 
allowed up in a chair an hour, and each day after the time is increased. She is 
permitted to walk on the twelfth day postpartum and returns to her home from 
the hospital on the fourteenth day. 
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Very infrequently there is a moderate retention of the lochia for thirty-six to 
forty-eight hours, as is indicated by slight rise of temperature and absence of 
discharge. If this condition persists and is not corrected by the upright position, 
two or three doses of ergot will suffice to restore the normal flow. 

The results of this procedure, both anatomically and siibjectivelj^ 
cannot be overestimated. -The patients return to the office for their 
final examination six weeks after confinement. The cervix is then 
well healed, scarcely any sear is visible, the os is small and round, 
admitting only the tip of a uterine sound; there is absence of any 
eversion or erosion of the mucous membrane; the discharge if any, 
is a slight mucoid one which soon disappears altogether. The fundus 
shows marked involution and a restoration to a normal, nonpregnant 
state, — in fact, in many instances, it is difficult to believe that there 
has been any disturbance incident to parturition. 

Subjectively, almost without exception, the patients show none of 
the symptoms or morbidity common to the parturient, such as failure 
to regain strength, nervousness, mental depression, backaches and 
feeling of heavhiess and sagging in the pelvis. 

Naturally, the question arises as to the effect of these repairs upon 
subsequent labors. In this series there are thirteen cases which had 
previously been repaired. The average duration of labor in these was 
eight and a half hours; there was one having a first degree tear of 
slight extent and twelve having second degree tears of moderate 
extent. All these were repaired following their last confinement. In 
fact, a cervix may be repaired repeatedly inasmuch as none of the 
true cervical tissue is sacrificed in the repair by the secondary 
operation. 

In summary, we have a procedure which restores the injured cervix 
on the ninth day postpartum to a condition approximating that before 
injury. It entails no danger to the patient nor does it prolong her 
period of convalescence. It reduces to a minimum the morbidity 
often observed following confinement. It minimizes the occurrence 
of the familiar chronically infected cervix and endometrium. It 
doubtless is a definite prophylactic measure against malignancy of 
the uterus. 

1052 WesT Sixth Sthket. 



SO-CALLED ECLAMPSIA WITHOUT CONVULSIONS 
SUCCESSFULLY TREATED WITH INSULIN, 

WITH THE REPORT OP A CASE 

By William Thalhimer, M.D., Milwaukee, Wisconsin 

T he classification of the so-called toxemias of pregnancy is gener- 
ally admitted to be unsatisfactory since the causes of these condi- 
tions are still obscure. Because of this, it seems of interest to report 
this case, which presented a very unusual syndrome with definite 
abnormalities discovered with aid from the laboratory, and with 
successful response to the indicated treatment. The patient seemed 
to belong definitely to the eclamptic type but could have been classi- 
fied equally well, in all probability, as either eclampsia without con- 
vulsions or pre-eclamptic nephritic toxemia. The best term for this 
patient’s condition undoubtedlj’’ would be one which described the 
findings, for example; “a patient, para ii, near term, with a rapid 
development of coma, a high blood-sugar level, acidosis, nonprotein 
nitrogen retention in the blood and nephritis and death of the fetus 
in uiero” This is too long, of course, and would lead us nowhere. 

This report can be made more interesting if the reasons for the 
treatment are given at the periods during the patient’s progress that 
the therapy was decided upon. In this way the difficulties that pre- 
sented themselves can be seen. 

Mrs. H., aged thirty years, has one four-year-old, healthy child. This previous 
pregnancy, labor and puerperium were perfectly nomal. Her past and family 
history reveal nothing of significance. 

During her second pregnancy she was under the care of Dr. R. W. Roethke, and 
systematic observation, including urinanalysis and blood pressure determinations, 
showed no abnonnality of any sort. Within about two weeks of term she developed 
small painful hemorrhoids and, probably to some extent to avoid the pain of bowel 
evacuations, allowed herself to become constipated. Difficulty in defecation con- 
tinued for about ten days in spite of various laxatives. On October 30, 1925, 
there was a small exceedingly hard stool following the use of a soap stick, and 
she felt relieved. October 31, she still felt fetal life and examination by Dr. 
Roetlike revealed normal fetal heart tones. November 1, a bowel movement fol- 
lowed an enema. She felt badly November 3 and remembers very little of what 
happened; from the night of November 4 she remembers nothing — she-was comatose 
from then on. In the afternoon of November 5 she was admitted to Mount Sinai 
Hospital. 

• 

On admission: T. 99.8°, P. 120, R. 28, B. P. 128/85; patient in coma; evidently 
acutely ill. She was disoriented and unable to give any definite information at 
the time of examination. She answered questions poorly and then fell into a 
stupor. Pace and skin flushed. Breath had a sweetish odor. Breathing rapid 
and deep. Pupils equal and reacted to light. The eye grounds showed congestion 

3G0 
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of the blood vessels. Nose obstructed and full of discharge. Teeth normal, mouth 
full of debris. Tongue coated. Membranes dry and red. Eespirations deep and 
regular. Lungs clear and resonant. Heart rate and rhythm are regular. Preg- 
nant uterus firm and hard. Occasional contractions. Petal heart tones not heard. 
The blood pressure remained normal during the entire illness. Tiiat night a proc- 
toclysis of glucose -was given but none was retained. The patient was unable to 
take nourishment. An enema ■ caused a good evacuation. No urine could be ob- 
tained for examination. 

November 6. The patient’s condition remained the same but the urine showed 
a heavy reduction with 3 drops of Pehlings’, and acetone and diacetic acid -f-h+'t-, 
albumin -f-f-f-f, with hyaline and finely granular casts. Unfortunately a blood sugar 
determination was not made at this time. 



At 11 A.M. an intravenous injection of 1000 c.c. of 5 per cent glucose solution 
was started which ended at 12:30 F.Ji; 15 units of insulin were given hypo- 
dermically. At 5 P.ir. the patient was seen in consultation with Dr. Eoethke. She 
was in an almost complete coma, pale, evidently dehydrated, eyes sunken, pulse small 
and rapid, abdomen distended to the size of a full-term pregnancy, but othenvi.so 
her physical examination showed no abnormalitj-. There was no edema and the 
capillary circulation was good. The breath had a marked acetone odor. The 
nature of the patient’s breathing was not notcwortliy except that it was not of 
the Kussmaul air-hunger tj-pe. 

The presence of sugar in the urine (before the intravenous glucose administra- 
tion) made one consider the po.ssibility of a sudden onset of diabetes and diabetic 
coma. The patient’s appearance did not suggc.st diabetic coma; the absence of 
Kussmaul breathing and of glycosuria during the entire pregnancy was against 
it. If this was diabetes it was more sudden in its onset than the literature of 
diabetes, so far as I know it, has revealed. Still this had to be kept in mind. 
Even in the absence of edema this patient appeared to bo suffering from a nephritic 
retention and my first impression, bceauRe of the glycosuria and the patient’s 
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clinical appearance, was that this condition was a combination of a possible 
“acute” diabetes and nephritis, the latter possibly exaggerated by absorption 
from the dead fetus. This was given only the consideration of a clinical impres- 
sion. The sequence of events: constipation, death of fetus, coma, ketosis, gly- 
cosuria and albuminuria was truly remarkable, and the explanation of the primary 
instigation of this chain of events was completely obscure. Intestinal stasis, or- 
dinarily not of serious moment, even in advanced pregnancy, nevertheless seemed 
to have ushered in this serious and complicated condition. A blood examination 
performed immediately showed: blood sugar, 720 mg. per 100 c.c. (Benedict 
Method); blood urea nitrogen, 49.4 mg. per 100 c.c.; blood creatinine, 1.4 mg. 
per 100 c.c., and the CO, combining power, 32 vol. per cent (Van Slyke Method). 

This blood was drawn five hours after the glucose injection, and because of 
this was difficult to interpret. A personal study of normal individuals, who were 
given more than twice as much glucose intravenously as this patient, was far 
enough along for me to know that in the absence of a disorder of carbohydrate 
metabolism, this patient’s elevated blood sugar could not be attributed to the 
injection of 50 grams of glucose live hours previously.* There was a considerable 
retention of urea in the blood, indicating that the impression of nephritis was 
justified. The blood plasma CO, combining power was low, not only lower than 
in normal full-term pregnancy but lower than is usually found in excessive vomiting 
of pregnancy with ketosis. It was not as low as one would have expected had 
this been diabetic coma, although its level did not rule out diabetes. 

Treatment was started immediately as though the patient were in marked 
diabetic acidosis, deeply comatose and with complicating nephritis. It seemed that 
the most important element to control was the acidosis. Enemas were given also, 
to keep the lower bowel functioning. Induction of labor in the presence of this 
degree of acidosis would have been fraught with danger. 

A large dose of insulin (Lilly) was given immediately, with further doses dur- 
ing the night. Thirty units were given at 7 P.xr., 50 units at 9:30 Fjts., 20 units 
at 12:30, 2:30, and 4:30 A.M. (140 units in 9 hours). 

The blood-sugar level was followed during the night, and was 520 mg. per cent 
at 9:30 P.M., 420 mg. per cent at 11:30 P.M:. and 160 mg. per cent at 8 o’clock 
the next morning (November 7). The urine sugar, acetone and diacetic acid de- 
creased during the night and were absent at 8 A.M. The blood plasma CO, com- 
bining power increased to only 37.6 vol. per cent from 32 vol. per cent of the 
night before. During the night 1000 c.c. of normal saline were given by hypoder- 
moclysis because of the evident dehydration. Digifolin, 1 c.c., was given hypo- 
dermically every four hours. 

In the morning, November 7, the patient’s condition made a better impression, 
her pulse was fuller and less rapid, but her comatose condition was the same. The 
ketosis had been controlled, the blood sugar was practically normal, and the 
acidosis improved, but the underlying etiology was still obscure. My recommenda- 
tion to Dr. Eoethke was, that the patient’s condition had been improved as much 
as seemed possible and if the time were not utilized to empty her uterus, and 
relieve her of the possible toxic absorption from the dead fetus, the opportunity 
might be lost and never return. He induced labor by a cervical pack, at 11 A.M. 
He was prepared to use forceps and further reduce the strain on the patient, but 
after an easy labor, which did not injure the patient’s condition, a normal delivery 
of a stillborn, somewhat macerated fetus occurred in seven and one-half hours, at 
6:30 p.M. (The fetus showed no other abnormality and the placenta presented no 
lesions). 


’The Effect of Intravenous Injection of Glucose and of Glucose and Insulin unon 
Blood Sugar. To te published in Jour. Am. Med. Assn. insunn upon 
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The chart shows, in detail, the laboratory findings, insulin and other therapy,- 
etc. Twenty unit doses of insulin were continued at intervals of four hours during 
the day of labor and during the night following deliverj\ The nurses found it 
difficult to force the patient to take sufficient fluids, fruit juices, and carbohydrate 
by mouth, so normal saline was given hjTDodermically and 10 per cent glucose in- 
travenously several times during the next few days. This was done, merely to 
be certain that the patient received enough fluid and carbohydrates. Several hot 
packs were also given. The patient's general appearance gradually improved, but 
the coma was practically uhchanged for forty-eight hours after delivery, a marked 
hyperglycemia continued, and also a retention of urea in the blood. The insulin 
dosage was reduced to 20 units every' six hours and was continued for eight 
days postpartum. The third day after delivery the patient came out of coma 
rather rapidly. From this time on she took large amounts of fluids, sweetened 
orange juice, carbohydrate foods, etc., and the excretion of urine increased. Car- 
bohydrate foods were not limited, but the patient was purposely urged to take 
them. 

Some hy'perglycemia persisted until the eighth day after delivery, but on the 
seventh and eighth days marked diaphoresis occurred at intervals, and she felt 
extreme hunger before meals. We thought these occurrences were indications that 
the carbohydrate metabolism was approaching normal and were not surprised when 
a moderate degree of insulin shock occurred on the ninth day postpartum. Insulin 
was discontinued permanently, and the patient was placed on a diet of 2500 cal. 
(C. 100, P. 60, F. 200). 

The remainder of the convalescence was uneventful and now, five months later, 
the patient’s recovery seems complete. On an unrestricted diet she shows a normal 
blood-sugar value, alkali reserve, blood urea, urine, and normal blood pressure. 


DISCUSSION 

In connection with this patient there are many data still to be 
desired, hut those obtained seem to us to be of considerable interest 
and may be of Talue even beyond the interpretation of this case. 
Certainly, Avithout the laboratory aid,^' Ave Avould haA’^e remained com- 
pletely in the dark regarding the patient’s condition. The course of 
the patient’s recoA’^ery Avould seem to indicate that the relief of her 
acidosis and the control of her abnormal carbohydrate metabolism 
Avith insulin contributed essentially to her recovery. Tlie ketosis Avas 
eliminated in tAvelve hours after energetic insulin therapy Avas started. 
This result can hardly be attributed to the preAUOUs small dose (50 
grams) of glucose gwen intraA’enou.sly or to the one .subcutaneous 
injection of 1000 c.c. of normal saline. Tin's patient’s condition 
seems to be unique. This impression may have been received simply 
because other similar syndromes hav'c not been sufficiently studied, 
although it is noAV recognized that laboratory assi.stance is proving 
to be of more and more A’alue in studA'ing the so-called toxemias of 
pregnancy. 

No claim is made that this patient suffered from eclampsia. Be- 

•Thc: fniclc-nt cooperation of Mi.as AA'clncrt, In the laboratory, nnil of the nuriso;! 
anil untliorllleA of Mt. .'^Inai IIoRpItal cannot be too ^tralefnily aclcncnvIeflKetl. 
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cause of lack of a better term, her condition was referred to as “so- 
called eclampsia without conAuilsions,’’ which it undoubtedly would 
have been called if we had not had the laboratory findings. This case 
was of particular interest to me because of my previous interest in the 
treatment of postoperative acidosis and excessive vomiting of preg- 
nancy with insulin. 

This work caused me to suggest the possible usefulness of insulin 
in treatifig genuine eclampsia, and one such patient Avas treated Avith 
insulin, along Avith other methods, and recovered. The recent report 
of Stander of a series of eelampties treated Avith insulin is very sig- 
nificant, and his data are very suggestive. The blood sugar of my 
patient Avas much higher than he found in his patients Avith true 
eclampsia. The possibility of convulsions alone causing a raised blood 
sugar must be borne in mind, but our patient had no convulsions. 
The cause of the temporary abnormality in carbohydrate metabolism, 
diabetic in type, is a complete mystery to me, and the most unusual 
event of all. There Avas no evidence of thyroid abnormality, but no 
basal metabolism studies were made, hence this must be kept in mind 
as a possible explanation. 

The entire field of the so-called toxemias of pregnancy is still filled 
Avith obscurity and confusion, and for that reason is an excellent one 
for investigation. Statistics as to percentage of recoveries after this 
or that type of treatment are not as important as recognition of a 
response in an expected manner to a given therapeutic agent, in the 
direction of the physiologic action of this agent. It is this kind of 
response Avhich Stander ’s data demonstrated to folloAv administration 
of insulin, and AAdiich makes his data and results important. 

Much still remains to be learned, not only of the action of insulin, 
but CAmn of the action of large intravenous doses of glucose. This 
study Avill have to be made in connection Avith both normal and abnor- 
mal human beings, as results Avith animals and Avith humans are not 
strictly comparable. Some results on normal individuals given intra- 
venous injections of glucose, both AAdth and AAuthout insulin, have been 
published elscAvhere recently.'' Further studies of patients Avitli so- 
called toxemias of pregnane}’’ are progressing and AviU be published 
at some future time Avhen sufiicient data have been accumulated. 
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ENDOCERVICITIS'^' 

A Clinical Study of 1,039 Cases, Many Treated with the Cautery 

By Lynn L. Fulkerson, A.B., M.D., P.A.C.S., New York, N. T. 

♦ 

A CLINICAL study of the records and the case histories of the 
patients examined in the Gynecology Department of Cornell Uni- 
versity Medical School between November 1, 1921, and March 15, 
1926, has been made in order to establish the incidence of endocervi- 
citis in the gynecologic patients. The histories, symptoms, treatment, 
and complications in the cases treated during the same period have 
been analyzed to establish the age incidence, the marital state, the 
cardinal symptoms, the etiologie relation to concomitant complicating 
conditions, the causal relation to abortion and sterility, the effect on 
ovarian function as evidenced by variations in menstruation, the inci- 
dence of gonorrhea and of cancer of the cervix in endoeervieitis, and 
the comparative values of the different methods of treatment. The 
cases responding to the follow-up letter have been compared as to the 
results obtained by the various methods of treatment and as to the 
effect on sterility and on subsequent labors. 

Incidence . — During the period under consideration 6,483 women 
w^ere examined and the diagnosis of cervicitis or endoeervieitis Avas 
made in 2,150 of them, a percentage of 33.16. The deduction cannot 
be made that one-third of all Avomen have inflammatory disease of the 
cervix, for admittedly the patients seen in a diagnostic clinic shoAV an 
incidence greatlj’" in excess of that among Avomen in general. The fig- 
ures are of value, hoAvever, in proving that the disease is the most 
common that the gynecologist is called upon to treat. 

Age of Incidence. — ^]\Iany of the 2,150 AAmmen A\dth endoeervieitis 
Avere admitted to the department at the I'equest of family physicians 
for diagnosis alone and only 1,039 Avere treated. Of this number an 
age analysis by decades shoAved the folloAving: 28 Avere betAveen ten 
and lAventy; 405 Avere betAveen tAventy and thirty; 406 were betAveen 
thirty and forty ; 139 were betAveen forty and fifty ; 32 Avere betAveen 
fiftj’ and sixty; 9 Avere betAveen sixty and scA-enty. It appears that 
78 per cent of the cases Avere between tAventy and fortj’ years of age. 
The youngest patient AA’as scA’cntccn and the eldest sixty-nine. Tlie 
aA’erage age Avas thirty-three and one-half years. 

The age of incidence indicates that the disease is most common dur- 
ing the childbearing period and becomes comparatiA'ely infreqnenl 


* at a rtiectlnr^ of tho N«!W A'orl: 01>';tf,tric.'il Sricloly. Tilay 11, 
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after the menopause in contradistinction to cancer, in which the aver- 
age age is forty-five and one-half years/ 

Single or Married Stale; Farity.~Ot the 1,039 eases, 959, or 92.3 per 
cent, were married, while 80, or 7.7 per cent, were unmarried. Also 
695 women had borne from 1 to 13 children, and 382 had had from 
1 to 15 abortions or miscarriages. Of those who had aborted, 73 had 
never borne children, leaving a total of 191 married women who had 
never become pregnant, or 19.9 per cent of sterile marriages. The 
preponderance of married women who had borne children or had mis- 
carried, 80.1 per cent, together with the small number of single women 
in the series, supports the conclusion that the traumatism of labor or 
abortion is the chief factor in producing the disease and makes it 
appear highly improbable that gonorrheal infection is as frequent an 
etiologic factor as commonly supposed. 

Symptoms . — The most usual s^'^mptoms complained of were leucor- 
rhea, backache, abdominal pain, menstrual disturbance, urinary sj^^mp- 
toms, headache, sterility, bearing down or dragging sensation, dys- 
pareunia and a heterogenous collection of other symptoms which, 
except for a few eases of itching vulvae and bleeding at intercourse, 
did not have even a remote relation to cervical inflammation. 

Of the 1,039 cases, 770, or 74.1 per cent, complained of leucorrhea; 
380 women, or 36.5 per cent, had backache; 468, or 45 per cent, had 
menstrual disturbance; 299, or 28.7 per cent, had urinary symptoms; 
316, or 30.4 per cent, had abdominal pain ; 61, or 5.8 per cent, came for 
•Sterility; 67, or 6.4 per cent, had headache; 56, or 5.3 per cent, had a 
fallen womb, bearing down or dragging sensation ; 21, or 2.0 per cent, 
had dyspareunia. 

An analysis of the chief complaint brought out several points of 
interest. Most women gave two or more symptoms as of first impor- 
tance. In 283, or 27.2 per cent, of cases leucorrhea was emphasized ; 
in 219, or 21 per cent, backache; in 316, or 30.4 per cent, abdominal 
pain ; in 61, or 5.8 per cent, sterility ; in 67, or 6.4 per cent, headache ; 
in 56, or 5.3 per cent, dragging, bearing down or fallen womb ; in 44, 
or 4.2 per cent, urinary complaints; in 176, or 16.9 per cent, menstrual 
disturbance; in 204, or 19.6 per cent, the complaints were irrelevant. 

It appears natural that the pei'centage of leucorrhea should drop 
while the percentages of the symptoms expressing physical suffering 
should rise. It is worthy of note that the patients complaining of 
abdominal pain or sterility always made it the chief complaint. Most 
of the 204 with other than gynecologic symptoms were referred from 
other departments of the clinic in order to establish a cause for sys- 
temic disease. 

Diagnosis . — Tlie clinical diagnosis of cervicitis or endoeervicitis was 
made by direct inspection of the cervix through the vaginal speculum. 
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A swollen, red, ulcerated or eroded area adjacent to the external, os 
or the presence of nabothian cysts, either with or without muco- 
purulent exudate and hypertrophy, was considered as establishing the 
diagnosis. 

The presence of mucus in the cervical canal was not considered of 
itself indicative of endocervicitis in the absence of apparent inflam- 
mation, erosion or nabothian cysts; nor was laceration with ectropion 
considered indicative of inflammatory disease in the ahsepce of erosion 
or cysts. Smears from the cervix were taken in 129 of the more acute 
eases. Only 5 of these were positive for the gonococcus, although 20 
patients gave a history of probable gonorrheal infection; one of these 
had a positive smear, a proved incidence of 0.48 per cent, or from 
history 2.3 per cent. Two cases of primary syphilis with chancre of 
the cervix, an incidence of 0.19 per cent, were excluded by dark-field 
examination. No tuberculosis of the cervix was found. 

CompUcaiions . — The most frequent gynecologic condition coincident 
with inflammatory disease of the cervix, exclusive of laceration or 
evidence of previous traumatization of the cervix itself, which was 
observed in every parous woman, as well as those who had aborted, 
was found to be uterine displacement, which existed in 460 Avomen, 
44.2 per cent; the number of patients Avith lacerated perineum, cysto- 
cele or rectocele, or tAvo, or all three of these conditions, was 405, or 
38 per cent of cases; patients AAdth adnexal disease numbered 214, or 
20.5 per cent of cases. As already stated, five smears from the cervix 
Avere positive for the gonococcus. The urinary tract conditions found 
consisted of 117 cases, or 11.2 per cent, including 49 of relaxed vesical 
sphincter, 4.7 per cent ; 39 of cystitis and trigonitis, 3.7 per cent ; 12 of 
urethritis, 1.15 per cent; 8 of I'enal ptosis, 0.76 per cent; 8 of pyelitis, 
0.76 per cent; one of renal calculus, 0.09 per cent. Other complica- 
tions included 47 cases of cervical polyp, 4.5 per cent of cases; 24 of 
fibroids, 2.3 per cent of cases; and 10 of vaginitis, or 0.96 per cent. 

The occurrence of uterine displacements coincident AAdth cervical 
inflammation in so large a proportion of cases, leads to the conclusion 
that the cerAux of the displaced uterus is more prone to infection than 
the cervix of the normally suspended uterus; that Avhen infection is 
present it is less likely of spontaneous cure, and that Avhen apparently 
cured by tx*eatment is more apt to recur. 

The incidence of lacerated perineum, cystocele and rectocele, 38 per 
cent, leads to the same conclusion as Avilh uterine displacement, Avhich 
in most instances Avas also present. All these conditions probably haA'o 
their effect by interfering Avith the normal circulation of the blood 
through the cerA'ix. 

The finding of 20.5 per cent of patients Avith adnexal disea.se, or 17.6 
jjer cent AA'ith recognized salpingitis or salpingo-oophoritis, Avould make 
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it appear tliat endoeervicitis bears a causal relation, especially so, since 
many eases of salpingitis and salpingo-oophoritis were observed to 
subside following cure of the cervix. 

The absence of positive smears in all but 5 of 129 eases indicates 
that a small number of recent infections were seen, since the gonococcus 
is usually found only in the first two or three Aveeks of the disease. 
The incidence of 0.48 per cent proved by smear, or 2.3 per cent by 
smear plus history, can only be increased to 3.65 per cent by including 
as gonorrheal in origin all cases with urethritis and bartholinitis. 
The examination of some of the women with a history made it appear 
likely that the ease Avas not of gonorrheal origin. LikeAvise all cases 
of urethritis should not be included, especially since concomitant skene 
duet infection was often absent. 

The tAvo bartholinian infections were probably, although not posi- 
tively, due to the gonococcus. If all patients Avith salpingitis and 
salpingo-oophoritis, 183, are added to the figure representing the other 
complicating conditions suggesthm of gonorrhea, the incidence avouM 
be increased to 21.2 per cent. Such an assumption is hardly Avar- 
ranted. The consensus of opinion appears to be that one-half of all 
cases of salpingitis is due to .the gonococcus and the other half to 
puerperal or other infections. If one-half of 183 be added, the in- 
cidence Avould be 12.4 per cent. In the author’s opinion, it does not 
exceed 5 per cent in the cases studied. 

The incidence of urinary tract disease, 11.2 per cent, or of the in- 
fections, urethritis, cystitis and pyelitis, 5.6 per cent, occurring in the 
group, is loAver than that attributed to gynecologic patients in general, 
Avhich has been placed at 7.3 per cent.^ Endoeervicitis does not, there- 
fore, appear to be a causative factor. 

Treatment. — ^Whether a given cervix Avas treated Avith antiseptics 
and caustics such as iodine, silver nitrate and argyrol applied locally, 
or cauterized Avith the electric cautery, or referred to a hospital for 
operative treatment, Avas left to the judgment of the clinical assistant 
to Avhom the ease Avas assigned. The number of patients treated Avith 
caustics and local antiseptics Avas 423 ; cautery treatment Avas used in 
591 cases; while 25 patients were referred for operation. The local 
applications and cauterizations were done by ten or more different 
operators, many of them under the supervision of the clinic chief. 

The treatment Avith caustics and antiseptics consisted in either an 
application of 7 per cent iodine to the cervical canal and external os 
or an application of 2 to 20 per cent silver nitrate or merely the use 
of 10 to 30 per cent argyrol. In some instances the silver nitrate Avas 
applied immediately after the iodine application. For the most part 
only very mild cases received this method of treatment. 
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The cautery technic consisted in lightly burning off the red area 
and the mucous membrane lining the cervical canal. Deep cauteriza- 
tion was generally avoided. Nabothian cysts were burned out. 
Greatly hypertrophied cervices or elongated lips 'were punctured for 
a half inch or more with the cautery blade in some instances to pro- 
duce depletion and retraction. Anesthesia was not used. 

The patients were requested to douche every four hours with normal 
saline solution or bicarbonate of soda, 1 ounce to 4 quarts, and to 
return once a week for inspection and the application of antiseptics. 
The patients referred for operation chose their own hospitals and 
their own surgeons. If no selection was made, they were referred to 
the Woman’s Hospital on the service of Dr. George Graj" Ward. 

An analysis of the three methods of treatment follows : Of the 423 
treated with antiseptics and caustics 52, or 12.2 per cent, so treated 
were cured ; 294, or 69.5 per cent, were improved ; 77, or 18,1 per cent, 
were unimproved. The apparent cause of the failure to improve or 
become cured appeared to be insufficient treatment. Of the 591 cautery 
cases, 386, or 65.3 per cent, were cured; 125, or 21.1 per cent, were 
improved; 13, or 2.2 per cent, were unimproved; 67, or 11.3 per cent, 
failed to return after the cautery was used. The failure to return was 
found to be in most instances due to the fact that the treatment in- 
creased the leueorrhea, which created the idea that the disease had been 
greatly aggravated. More care to explain the after-effects of the 
treatment would have saved this loss of patients. Of the 25 patients 
operated upon 24, or 96 per cent, were cured; one, or 4 per cent, was 
improved but required cauterization of the cervical stump to cure the 
persisting inflammation. Whatever method of treatment was used 
the patients returned to the clinic weekly for an average of eiglit weeks. 

Follow-up . — A questionnaire was sent to each of the 1,039 patients 
treated and a request to report for examination was made. One hun- 
dred and seventy-nine patients I’csponded. Many of those were examined 
by the author. Sixty-throe cases that had been treated with caustics and 
antiseptics reported. Of these 26, or 41.27 per cent, appeared clin- 
ically cured ; 21, or 33.33 per cent, were improved ; 16, or 25.39 per 
cent, were unimproved. The clinically cured cases were not relieved 
of any of the .symptoms usually attributed to the disease except leueor- 
rhea; leueorrhea persisted to some extent in 6, or 23.07 per cent; 
backache in 8, or 30.77 per cent; momstrual disturbance in 4, or 15.38 
per cent; urinary complaints in 2, or 7.C9 per cent. Those who were 
improved still complained of leueorrhea in 17, or 80.95 per cent, of 
the patients so classed ; of backache in 9, or 42,95 per cent ; of men- 
strual di.sturbance in 6, or 28.57 per cent; of urinary complaints in 
3, or 14.28 per cent. Those who were unimproved complained of 
leueorrhea in 11, or 68,75 per cent, of the cases so classed ; of backache 
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in 8, or 50 per cent; of menstrual disturbance in 6, or 37.5 per cent; 
of urinai’y symptoms in 2, or 12.5 per cent. With tlxe 63 cases grouped 
together, 53.96 per cent of the patients still complained of discharge; 
39.68 per cent of backache; 25.39 per cent of menstrual disturbance; 
11.11 per cent of urinary symptoms. 

One hundred and six patients who had been treated with the cautery 
reported. Of these 90, or 84.9 per cent, appeared clinically cured; 6, 
or 5.66 per cent, were improved; 10, or 9.43 per cent,.. were unim- 
proved. Among the clinically cui*ed patients 11, or 12.22 per cent, 
still complained of leueorrliea; 24, or 26.66 per cent, had backache; 
19, or 21.11 per cent, had menstrual disturbance; 5, or 5.5 per cent, had 
urinary symptoms; 1, or 1.11 per cent, had stenosis of the cervix re- 
quiring dilatation; 30, or 33.33 per cent, had no complaint. 

Those who were improved complained of both leueorrliea and back- 
ache in 6, or 100 per cent, of the cases so classed, and of menstrual 
disturbance in 3, or 50 per cent. None complained of urinary dis- 
comfort. Those who were unimproved complained of leucorrhea in 8, 
or 80 per cent, of the cases so classed; of backache in 3, or 30 per 
cent ; of menstrual distui’banee in 3, or 30 per cent ; of urinary symp- 
toms in 1, or 10 per cent. With the 106 cases grouped together, 25, or 
23.59 per cent, still complained of discharge ; '33, or 31.13 per cent, of 
backache; 25, or 23.59 per cent, of menstrual disturbance; 6, or 5.66 
per cent, of urinary symptoms ; 1, or .94 per cent, had stenosis. 

Ten patients who had had various operations performed upon the 
cervix reported. These were described as tracheloplasty (1), trachelor- 
rhaphy (1), curettement (3), amputation (3) and suspension of the 
uterus (2). Of these 7, or 70 per cent, appeared clinically cured; 3, 
or 30 per cent, were unimproved. Among the clinically cured patients 
there was one only, 14.28 per cent, of those so classed with symptoms 
persisting. This patient’s chief complaint had been sterility. Suspen- 
sion of the uterus and curettement had been done. The I’etroversion 
had recurred. She had become pregnant twice but had aborted each 
time. 

Those who were unimproved reported as follows : one had amputa- 
tion of the cervix performed in May, 1925, and still complained of 
leucorrhea and dysmenorrhea. Cervicitis was still present. The sec- 
ond had amputation of the cervix two years previously and still com- 
plained of leucorrhea and backache. The cervical stump was badly 
eroded. She had become pregnant following her operation and had 
miscarried. The third had curettage and cautery treatment in Novem- 
ber, 1925. She still had leucorrhea, backache and dysmenorrhea. In- 
spection of the cervix showed erosion and hypertrophy present. 
Among the three unimproved patients leucorrhea persisted in all, or 
100 per cent, of -cases so classed; backache in 2, or 66.66 per cent- 
mensti'ual disturbance in 2, or 66.66 per cent. 
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Grouped together, 30 per cent of the ten operative cases still com- 
plained of discharge j 20 per cent of backache, and 20 per cent of 
dysmenorrhea. 

Pregnancy Folloiuing Treatment. — ^Pregnanej'- occurred after treat- 
ment in 25 cases, 8 of which are recorded on clinic charts and 17 in 
the follow-up investigation. Of the 423 patients treated with caustics 
and antiseptics, 12, or 2.8 per cent, are known to have become preg- 
nant. Seven* or 58.33 per cent, of these women were previously 
sterile. Two of the 12 miscarried. After cautery treatment, 10, or 
1.6 per cent, of the 591 patients treated are known to have become 
pregnant. Of these, 2, or 20 per cent, were previously sterile. Three 
miscarried. Of the 25 patients operated upon, 3 are known to have 
become pregnant. All three, or 100 per cent, were previously sterile. 
Two of them aborted, one of them twice. Both had had amputation of 
the cervix. Of the 63 cases treated with antiseptics, who reported in 
the follow-up, 9, or 14.2 per cent, became pregnant; of the 106 cautery 
cases in the follow-up 5, or 4.7 per cent, became pregnant. .Of the 10 
operative cases, 3, or 30 per cent, became pregnant. 

Abortion After Treatment,- — Of the 25 patients who became pregnant 
after treatment, 8 have not yet reached term and 7 have aborted. 
Only 10 have been delivered. Two of the 12 patients who became 
pregnant after treatment with antiseptics aborted, 16.66 per cent; 3 
of the 10 who became pregnant after cautery treatment aborted, 30 
per cent; two of the three patients who were operated upon miscarried, 
66.66 per cent. 

Labor Following Treatment. — ^Following treatment with antiseptics 
5 patients gave birth to children, 4 labors were easy and one was a 
forceps delivery, 20 per cent of difficult labors. After cautery treat- 
ment 4 patients gave birth to children, 2 were easy and 2 difQcult, 
one a forceps after four houi’S in labor and the second a cesarean, 
performed on account of the pelvic measurements, a questionable 50 
per cent of di£6cult labors. Subsequent to operative treatment one 
patient had a normal birth, 100 per cent of normal deliveries. 

GENERAL DEDUCTION.S 

Endoccrviciiis as a Cause of Sterility, — Of tlie 959 married women 
191, or 19.9 per cent, had never been pregnant although but 61, or 6.3 
per cent, complained of sterility. Several women were observ'cd to 
became pregnant in the presence of cervicitis. In 20 of the sterile 
women, or 1.9 per cent of cases, no other recognized cause of sterility 
was observed. The others were found to have uterine di.splacements, 
adnexal di.scaso, polypi, fibroids or vaginitis. 

The analysis of 500 .sterile marriage.s by Dr. Ifacornber’ attributed 
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5 per cent to endocervicitis, a figure which appears conservative when 
compared with the 20 cases in 191 sterile marriages, or 10.4 per cent, 
shown in this study. 

Of the 61 patients complaining of sterility, 13, or 21.3 per cent, were 
recorded as having no other evident reason for the sterility. The 
husbands of these patients were routinely referred to the Genito- 
urinary Department and are presumablj’" excluded from responsibility. 
The conclusion is reached that most women with endocervicitis maj’’ 
become pregnant if they so desire, since 80.1 per cent of the married 
women in this study had at some time borne children or aborted, but 
it must also be concluded that inflammatory disease of the cervix may 
prevent conception, since it appears responsible for 10.4 per cent of 
the sterile marriages and responsible for 21.3 per cent of sterility 
among patients desiring children. 

Endocervicitis as a Cause of Abortion. — Of the 392 women who had 
aborted once to fifteen times, approximately one-half aborted spon- 
taneously and one-half, 191, admitted induction. Only one patient 
with endocervicitis aborted while under observation and she had been 
cauterized lightly in an attempt to cure a cervicitis. Of the 1,039 
women examined, two gave abortion as a reason for visiting the clinic. 
Neither had the Wassermann test. Both left the clinic before investi- 
gation was completed. No evidence that the disease produces abortion 
has been found. 

Endocervicitis as a Cause of Menstrual Disturbance tliroiiglh Endo- 
crine Dysfunction. — Menstrual disturbance was the chief complaint in 
16.9 per cent of cases and was mentioned by 45 per cent of patients. 
The 45 per cent is made up of 296 cases, or 28.4 per cent, Avith varying 
degrees of dysmenorrhea, 100 cases, or 9.6 per cent, with menorrhagia, 
72 eases, or 6.9 per cent, with metrorrhagia. These percentages are 
well below those usually given for the incidence of the same conditions 
in gynecologic patients (Dr. Mary P. Jacobi 46 per cent. Dr. Holden 
47 per cent for dysmenorrhea alone). Dr. Van Duyne^ in a study among 
college girls found 37.4 per cent of dysmenorrheas in one group, 26 
per cent in a second and 13.4 per cent in a third, an average of 25.6 
per cent. Sturgis observed that 35 per cent of 2,077 women employed 
in a department store had menstrual incapacity. The follow-up in this 
study showed that where dysmenorrhea existed, it was not relieved 
in any instance by ciire of the cervix. 

Many of the menorrhagias were clearly not of endocrine origin, but 
in the eases presumably due to ovarian hyperfunetion cure of the 
cervical disease apparently did not lessen the flow. Likewise the 
metrorrhagias of the menopause presumably due to endocrine dys- 
function were unaffected by clinical cure of the cervicitis. Apparently 
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the disease does not have an effect on ovarian function sufficient to 
disturb menstruation. 

Endocervicitis as a Cause of Urinary Symptoms. — While 28.7 per 
cent of patients had urinaiy sj^mptoms, only 11.2 per cent were found 
to have lesions of the urinary tract, inclusive of relaxed vesical spliinc- 
ter, 4.7 per cent, and infections, 5.6 per cent. It appears, therefore, 
that 17.5 per cent of patients had urinary s 3 ''raptoms due to causes 
outside the urinary tract. Complicating conditions were found to he 
responsible for these sj’^mptoms except in 45 patients, or 4.3 per cent 
of cases. In the follow-up, the patients with urinary symptoms per- 
sisting had definite lesions to account for them. Furthermore, the 
incidence fell to 5.6 per cent in the cured cases. This may mean that 
endocervicitis can in some instances produce urinarj’’ sj^mptoms, but, 
as stated in discussing complications, clinicallj’’ it does not appear 
causative of urinaiy tract infections. 

Endocervicitis as a Cause of Leueorrhea. — Leucorrhea has been said 
to be due to disease of the cervix in 95 per cent of instances. In this 
study 74.1 per cent of patients gave it as a complaint. In all the 1,039 
patients examined, its presence was noted by the examining ph 3 ^sician, 
although some of the women with the most profuse discharge appeared 
oblivious to it. Its apparent cessation, as well as the absence of in- 
flammation, was the standard by which clinical cure was judged. The 
number of patients clinically cured by all methods of treatment was 
462. In the follow-up 123 of the 179 eases reporting, or 68.7 per cent, 
Avere cured of all evidence of cervical disease, although 17, or 13.8 per 
cent, of the cured eases still complained of discharge. The cessation 
of leueorrhea in 86.2 per cent of the cured cases establishes the .symp- 
tom as due tp endocerAucitis in at least that percentage of instances. 

Endocervicitis as a Cause of Backache. — Backache has usuall.y been 
considered a sjuuptom of endoceiwicitis. In this study 381 Avomen, 
or 36.5 per cent, complained of backache. A studj* of the complications 
existing shoAved that backache did not exist unless the disease Avas 
complicated bj’' some other recognized cause of that symptom, except 
in 4 cases. The clinicallj^ cured patients reporting in the folloAv-up 
all had backache Avhen backache AA'as an original complaint. Of those 
cured bA’ antiseptics backache persisted in 30.77 per cent; of those 
cured bj* cauteiy, in 26.66 per cent; of those cured bj' operation, in 30 
per cent. If unexplained backaches Averc all attributed to this disease 
the incidence AA’Ould be 0.38 per cent. Backache, therefore, is not a 
sA’mplora of inflammation of the cervix. 

Endocervicitis as a Cause of Abdominal Pain. — ^Abdominal pain Avas 
complained of b^' 336 Avoincn, or 30.4 per cent, all of AA’honi, except 20, 
AA'cre found to have a definite cause other than cerAucitis, such a.s. 
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salpingitis, adnexal disease, iiterine displacement, fibroids, cervical 
polyp and urinary tract disease. The 20 patients in whom no cause 
of pain was recorded were apparently not sufficiently observed. The 
follow-up failed to show that uncomplicated endocervicitis is ever a 
cause of abdominal pain. 

Endocervicitis as a Cause of Cancer of the Cervix . — The precancer ous 
nature of endocervicitis has recentlj’’ been emphasized by pathologists. 
In this series of 1,039 cases, cancer occurred only once, an incidence 
of 0.09 per cent. 

Mrs. A. was admitted to the clinic on July 21, 1922. Aged thirty-seven years, 
hfarried 10 years. No children. Three miscarriages, last 6 years before. No 
trouble. Menstruation 17x2Sx3, last time July 16, 1922. No operations. No 
sicknesses. Complaints: pain on right side and in vagina; dyspareunia on and 
off for about 2 years, worse in last month. Slight discharge. Bowels regular. Gets 
up once at night to micturate, slight burning at times. The uterus was movable, 
anteflexed, normal size. The diagnosis was cervicitis. 

The history was taken and the first examination made by an experienced gynecol- 
ogist and pathologist. She was treated by Mm and other members of the staff with 
antiseptics and caustics continuously for 22 months until May 1, 1924, when the 
cautery was used. Considerable bleeding followed and healing did not take place, 
so that two and a half months later the cervix wms recauterized. No improvement 
followed and the patient was refeired to the hospital December 30, 1924. The ex- 
amination showed erosion of posterior cervical lip, destruction of cervical tissue 
up to vaginal junction, moderate erosion anteriorly and laterally about external 
os with extension of carcinomatous tissue up into cervical canal, involving by infil- 
tration the entire cervix and beginning parametrial involvement. Dilatation and 
curettage wore done, followed by the insertion of 100 mg. of radium for 24 hours. 

The pathologic diagnosis was squamous cell carcinoma udth a small amount of 
normal endometrium. 

The complaint of pain in the vagina and increasing dyspareunia for 2 years, 'as 
well as the failure of the supposed cerrucitis to improve under continuous treatment 
for 22 months and the advanced involvement found at operation, is evidence that the 
disease rvas carcinoma from the beginning and that no change from ’cervicitis to 
. malignancy occurred. A 4-plus Wassermann was early obtained and antisyphilitic 
treatment given. The syphilis was thouglit to explain the failure to heal and delayed 
the recognition of the true condition. fiSTo positive evidence of the so-called prccan- 
cerous nature of endocervicitis can be obsei-ved clinically. 

SUMIMARY AND CONCLUSIONS 

Cervicitis was present in 33.16 per cent, or about one-third, of gyne- 
cologic patients, an incidence lower than that usually attributed to the 
disease but higher than should be found among women in general. 

• The age incidence of 33.5 years confirms the conclusion that the 
disease is usually found during the childbearing period. 

The traumatism of labor or abortion appears to be the chief etio- 
logic factor, since 80.1 per cent of the patients had borne children or 
had aborted. The married state in itself appears to be a factor; of the 
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92.3 per cent of patients who were married there were 12.2 per cent 
who had never been pregnant, as compared to 7.7 per cent of single 
women. 

Uncomplicated endocervieitis has no cardinal symptom except leu- 
corrhea, of .which 74.1 per cent of the women complained. The cessa- 
tion of discharge in 86.2 per cent of cured cases establishes the symp- 
tom as due to endocervieitis in that percentage of instances. 

The incidence of abdominal pain, 30.4 per cent, as the chief com- 
plaint exceeded that of leucorrhea, 21 per cent, but was explained by 
complicating conditions, most often salpingitis, and is not a symptom 
of cervical disease. 

Uterine displacement, occurring in 44.2 per cent of cases, or perineal 
lacerations with cystoeele and reetoeele, occurring in 38 per cent of 
cases, or the combined conditions are complications Avhich favor the 
development, continuance and recurrence of the disease. 

A primary endocervieitis is in many instances causative of salpingitis 
and salpingo-oophoritis, although the reverse may be true, as shown bj^ 
failures to cure. The gonococcus is seldom the organism infecting 
the cervix, judged from the proved incidence in this series of 0.48 per 
cent, the possible incidence of 3.65 per cent. 

A small number, 12.2 per cent, of cases of inflammation of the 
cervix may be cured by the application of antiseptics and caustics. 
These were apparently the least diseased cervices, consequently it must 
be judged that treatment of this kind is apt to be palliative, not cura- 
tive, and seldom indicated. 

The use of the cautery should be accepted as the standardized 
method of treatment, since 65.3 per cent of patients so treated were 
cured and no dystocia in subsequent labors resulted. 

The cervix should seldom be operated upon in the presence of in- 
flammatory disease. The percentage of cures is high, 96 per cent; 70 
per cent in the follow-up. The tendency to become pregnant is in- 
creased; 30 per cent in the follow-up. The liability to abort i,s 
increased, 66.66 per cent, e.specially by amputation. Dystocia from 
traeheloplasties is reported in the literature,*^ but none in this study 
have gone through labor. 

Endocervieitis is a frequent cause of sterility, accounting for 10.4 
per cent of sterile marriages in this study or 21.3 per cent of sterility 
among the patients desiring children. It is not a cause of abortion, 
but abortion may cause it. 

It does not cause endocrine, e.specjal]y ovarian, dysfunction, since it 
apparently does not produce menstrual disturbance. 

It is not a cause of backache, abdominal pain, or urinary tract 
disease. 

Clinically no evidence was found that endocervieitis is a precancer- 
ous lesion. 
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SEMEN INJECTIONS WITH SEROLOGIC STUDIES 
A PBELnriNART Report 

By Samuel S. Rosenfeld, M.D., New York City 
(Adjunct Gynecologist and Obstetrician at Lebanon Hospital) 

^EVBRAL clinicians and immunologists have expressed the possi- 
Cj bility of creating an active immunization to spermatozoa by in- 
jecting them in a manner analogous to the injection of vaccines. The 
experiments noted below were performed to determine, first, whether 
a spermatoxic principle could be produced in the sera of women in- 
jected with seminal fluid containing spermatozoa, and secondlj’’, to 
find out whether a biologic body capable of binding complement is 
elaborated. 

Guyer demonstrated a spermatoxic action in the sera of fowls in- 
jected with rabbit sperm. He also demonstrated a spermatoxin in 
the sera of injected female rabbits; this spermatoxin, however, was 
not as potent as the spermatoxic substance he was able to produce 
in the sera of male rabbits. His method, and indeed the method of 
most observers employed to demonstrate the presence of sperma- 
toxin, consists in mixing the serum of the “immunized” animal with 
the sperms of the animal from which the material for injection was 
obtained. Drops of this mixture are studied under the microscope 
at regular intervals, paying particular attention to the morphology, 
the degree of motility and the length of life of the spermatozoa in 
the serum. A control of either undiluted semen or semen diluted in 
normal saline or weak bicarbonate solution is examined at the same 
time. Death of the spermatozoa or a very marked diminution in 
their motility within a few minutes after tlieir contact with the 
serum is considered a positive reaction. 

My experience in human beings consists of the following three hos- 
pital patients: 

Case 1.— Mrs. J. B., aged fifty-one, was suflcering from encephalitis lethargica. 
At the time this patient was studied, foreign protein was being extensively used in 
the treatment of encephalitis, and her attending physician kindly permitted me to 
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make the semen injections. I employed human semen containing very large numhcrs 
of well-formed actively motile spermatozoa. The semen was sterilized in a water- 
bath at 60° C. for one hour. The first injection consisted of 0.5 c.c. of semen and 
was injected into the subcutaneous tissues of the arm. Four additional injections of 
1 c.c. each were injected subcutaneously at three day intervals. There was neither 
a local nor general reaction following these injections. There was no evidence of any 
spennatoxic action in the serum. 

Case 2. — ^hlrs. I. E., aged thirty-five years, was suffering from rheumatic valvular 
cardiac disease. She was injected as was the first patient except that for one injec- 
tion fresh semen with living spermatozoa was used in an effort to provoke a sperma- 
toxic reaction. Following tliis injection there was a moderate local reaction in the 
arm and a slight rise in temperature. No spermatoxic action was demonstrable in 
the serum. 

Case 3.— Mrs. A. K., age twenty-nine years. This patient was suffering from 
multiple arthritis. The Wassermann reaction as well as the complement-fixation test 
for gonorrhea was negative. This woman received eleven injections of semen. After 
four injections, one of fresh semen containing limng spermatozoa and the other 
three consisting of semen preserved with a little neutral acriflavine solution, her 
serum was examined. The motility of the spermatozoa in the serum after four hours 
was good, after eight hours it was greatly diminished, after twenty-four hours only 
two spermatozoa were seen feebly moving, and after twenty-eight hours no living 
spermatozoa could be found. The patient imagined that her joint pains were re- 
lieved by these injections and requested that she be given more. I injected her witli 
1.0 c.c. of semen containing living spermatozoa in an effort to obtain a real positive 
reaction, i. e., complete or almost complete absence of motility in from five minutes 
to a half hour. Three days later I injected her with an equal quantity of semen 
preserved with acriflavine solution. The day after this injection I again examined 
the serum and found that after twenty-six hours all the spermatozoa in the control 
had died while the spermatozoa in the serum were very active, I then injected her 
with an ether extract of semen and she developed a marked local reaction, incident- 
ally the only reaction she ever developed. On account of this reaction I did not re- 
peat the ether extract injections. I then injected her with 1 c.c. of fresh semen and 
tho day after with the same quantity of the same semen preserved with acriflavine 
solution. Three days later she was again injected with live spermatozoa and on the 
following two days with semen plus acriflavine solution. Ten days after this last 
injection a complement-fixation test was carried out, using human semen as an anti- 
gen. Tho antigen was titrated in the usual manner. The reaction was negative. 
Ten days after this complement-fixation test, I again examined tho serum as de- 
.scribed above and found no spermatoxic reaction. I purposely waited before exam- 
ining the scrum in the hope that a spermatoxic substance would be foiTued in tlio 
interim. Tho patient then left the hospital and it was impossible to continue tho 
injections. 

In the following experiments two female rabbits were employed with one male 
rabbit used as a control. Over a period of two months the two female r.abbits were 
injected subcutaneously every third day with 1 c.c. of human semen, except for the 
Last injection, which was given intraperitoncally. Tho serum test for .spermatoxin 
was uniformly negative. Forty days after the last injection a complement-fixation 
test was performed using as antigen semen diluted in norm.al s.aline. This antigen 
was titrated in the usual manner. The tost was .strongly positive in the sera of both 
female rabbits in dilution of 1:200 and 1:400 and weakly positive in a dilution of 
1 ;'i0n. The snnitn of the uninjected mule r.nbbit was negative as was also a con- 
trol human scrum. Tiiis test was repeated eleven days later and the results obtained 
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were similar to those of the first test. The test was repeated for the third time 
eight days after the second tost and the results were weakly positive, i. e., 1 pins. 
It was determined before proceeding with the complement-fixation test that the 
“immunized” rabbit alone did not bind complement, that human serum alone did 
not bind complement, that semen alone did not bind complement, and that rabbit 
serum mixed with an equal quantity of human senim did not bind complement. 


SUMMARY 

Three women received repeated injections of human semen con- 
taining spermatozoa. Only two reactions, both local and neither seri- 
ous, were encountered. The semen injected was prepared in several 
ways: (a) obtained under aseptic precautions and injected in the 
fresh state; (b) in a water-bath at 60° C. for one hour; (c) preserved 
with a weak solution of acrifiavine, Acriflavine was used because its 
antiseptic action, it is claimed, does not produce a coagulation of 
proteins. 

A definite positive test for a spermatoxic body was not demon- 
strable. 

In the serum of the female patient subjected to a complement- 
fixation test the result was negative. 

In the sera of the two injected female rabbits a spermatoxic prin- 
ciple was not demonstrable. There was, however, clearly demon- 
strated a complement-binding body. The quantity of this substance 
was rather rapidly diminished. 

COMMENT 

Careful observers have demonstrated that fertility in the male 
animal can easily be diminished or destroyed by injection of sper- 
matozoa. These injections cause atrophy and sometimes necrosis of 
the testes. It is much more difficult to produce corresponding phe- 
nomena in female animals. In human females I was unable to demon- 
strate any antibodies after injections of both live and dead sper- 
matozoa. Isolated, vague reports from birth control clinics seem to 
show that women who have been injected with semen can avert 
pregnancy for about twenty months. This temporary sterility is 
probably due to the production of a spermatoxic antibody. This anti- 
body aiiparently disappears or is greatly diminished in quantity at 
tlie end of tAventy months. (Should the opportunity present itself 
I hope to study this problem.) It may be possible to regulate the 
injections so that a sufficient quantity of spermatoxic substance Avould 
always be present in the serum. Such a procedure Avould indeed 
lighten the load of the women in whom pregnancy is contraindicated. 
Judging from the women studied in our series, it would require many 
semen injections to initiate the production of spermatoxin. 
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NOTE ON A METHOD FOR ANTE VERTING RETRO VERTED 

UTERI 

By L. Drosin, M.D., New York City 

W ITH the usual bimanual method of replacement we frequently 
experience great difficulty and even failure in bringing a retro- 
flexed or retroverted uterus forward if the malposition happens to be 
marked, or if mobilit}'- is limited. As a result of my endeavors to 



overcome this difficulty I have developed a teclinie which will, in the 
majorit5' of cases, in the absence of adhesions, temporarily overcome 
this condition so as to facilitate the introduction of a pe.ssary, packing 
or tampon ; and in those cases which are apt to yield to nonsurgical 
treatment as an auxiliary therapeutic measure. 

Prerequisites: (a) absence of acute inflammatory conditions; (b) 
dorsal position with knees flexed; (e) relaxed condition of abdomen. 
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'With firm pressure of one or two fingers on the anterior surface of the cervix^ in 
a direction backward and upward and with ail the fingers of the otlier hand starting 
from a point just above the sjunphysis, pressure is exerted in a direction backward 
as far as possible and somewhat downward (Fig. 1). With both hands in the posi- 
tion described, the extenial hand is suddenly released (Fig, 2). This causes the 
body of the uterus to spring forward and the cervix backward. The internal fingers 
are norv, as well as later, accommodated to the changed position of the cervix, so as 
to maintain a vantage position for pressure, and the depression and release of the 
external hand is repeated until the uterus is progressively brought in an anterior 
position (Fig. 2), or until it is sufficiently forward to facilitate the completion of 
the anteversion in the usual bimanual way. 



The anteversion of the uterus is favorably influenced when the technic is preceded 
by a few bilateral or combined bilateral and anteroposterior movements of the cervix 
at a high level, or of the body of tho uterus, if possible. 

In cases of dextroversion or sinistroversion (and even when the uterus is in a 
median position), it is frequently advantageous to place the external hand to the 
right or left of the median line on the same level with the symphysis, or to alter- 
nate the positions, with the object not only of initiating the dislodgment of the 
uterus but of accomplishing its anteversion as well. 

"iVlien eraploj-ing this technic as an auxiliarj- therapeutic measure I bring the 
uterus to an exaggerated anteversion and maintain it in that position, bimanually, 
for two or three minutes before instituting treatment. 

1851 Seventh Avenue. 


A STUDY OP THE CONTOUR ABDOMINAL MEASUREMENT OP 

PREGNANCY 

By Geo. P. Pendleton, A.B., M.D., P.A.C.S., Kansas City, Missouri 

T he purpose of tliis paper is to study the contour abdominal meas- 
urements of pregnant AYomen in regard to estimating the probable 
date of labor. I will recapitulate the ideas of the past and eliminate 
some of their undesirable factors, paying particular attention to the 
various positions and some abnormalities of pregnancy. To determine 
the value and possibilities and attempt to decide what method would 
be best to folloAv is the ultimate aim. 

Alilfeld, of Leipzig, -was the original nineteenth century investigator and first used 
the tape and pelvimeter. Baumc, his associate, studied a frozen longitudinal section 
of a dead pregnant woman and reported interesting details of fetal length in utcro 
and thickness of maternal abdominal walls in regard to this measurement. Suttigen, 
of St. Petersburg, confirmed Ahlfeld’s observations and conclusions. Through fol- 
lowing years Reid, Tramcr, Walraf, Tessicr, Shatz, Issmer, Spiegelberg, Winckcl, 
Hecker and Buhl, Schroeder, Krdnig and Zweifel, Edeinwiichtor, Pfaunkuch, Karb, 
Morris, Voorhees, Stone, Ostroil, Blau and Christofoletti, and Reed reported various 
details concerning the duration of pregnancy and influences causing variations in tlic 
length and weight of babies, and the value of the introduction of premature labor. 
Pawlik, Muller, Schatz, Perret, Munroe-Kerr, Pinard and Stone observed especially 
details of the fetal head in regard to the maternal pelvis. Most men of the past 
were particularly desirous of more data concerning a definite relationship between 
fetal biparietal diameter and the maternal pehds. McDonald (190G) first placed 
special emphasis upon tlie value of tape measurements in forecasting the probable 
date of labor which Ahlfcld and Suttigen formerly condemned. Reed (1920) popu- 
larized this method by advocating the introduction of labor to prevent postmature 
babies, using the measxircments as a guide. Spaulding* (191.1) presented the first 
and only real statistical study of value from which he evolved a working rule more 
complicated than that of McDonald. 

McDonald measures with a tape "from the upper edge of the symphysis over thn 
abdominal contour to the highest point of the fundus save at the last dip where tlie 
tape continues to the ensiform (multipara with relaxed abdominal walls should bn 
supported on the sides to make the occipital coccygeal axis of the fetus in the long 
axis of the body)." Spaulding mea.snres "from the upper edge of the .sjTnphysi.s 
over the abdomen with the distal tape finally resting on the ensiform cartilage, being 
watchful that the uterus is at rest, of careful measuring, skill in estimating the de- 
gree of settling and thickness of abdominal walls and elimination of rnultiparity 
and liydramnios conditions." In both methods the height of thn fundus above thn 
symphysis is recorded from the tape. 

From the past investigations let ns record eerl.ain fundament al 
facts. Until 1005 all investigations condemned the method as very 
unreliable and inaccurate. The fetus has a natural po.sition in utero, 
i.e., bending its head and crossing the arms over its hrea.st with the 
bended knees brought forward up toward the abdomen and the .spine 

;!90 
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Cliart I. — O.R.P. Late. Highest and lowest curves fluctuate less widely in late 
pregnancy hut still are very far apart and their mean difference is the same in 
hotli classes. Average curve improves in special cases where it remains closer to 
the low curve. Therefore, in Chart I, measurements in early pregnancy are very 
unreliable with possibility of great error until the thirty-eighth week, regardless 
of the careful expurgations as in special cases. My observations have been that thi.s 
Position is very unreliable the reason for which I have attributed to flexion of fetal 
head and spine. Certainly no great operative procedure is justified because of an 
enlarged O.R.P., late McDonald. 
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flexed so that it represents an egg-shaped outliue. Its position deter- 
mines the shape of the uterus rather than the uterus causing fetal 
position. The length of the fetus is the surest indication of its age 
in gestation and equals twice the interuterine axis. Growth of the 
uterus increases graduallj'- between the twenty-fourth and fortieth 
week of pregnancy. This fact is denied vigorously by Spaulding who 
declares that the rate of growth decreases as the weeks of pregnancy 
increase. Height of the fundus depends on the fetal occipital coc- 
cygeal diameter and at term approximates 35 cm. This height varies 
with the contraction of uterine muscle and oblique measurements. 
When at rest on the back the uterus rarely descends in ten lunar 
mouths of pregnancy. The convexity of the fundus is not constant. 
Abdominal measurements vaiy with certain influences, such as thick 
abdominal walls, full bladders, contracted pelves, lightening, hy- 
dramnios and multiple pregnancy. McDonald formulated the rule: 
“Divide height of fundus in centimeters b}’- 3i/^ to obtain the lunar 
month of pregnanej'^” which he claims is very accurate after six 
months gestation and more accurate under 35 cm. than above it, but 
Spaulding maintains it is close to Nagel’s rule only during the last 
four to six weeks. Spaulding presented a more complicated rule as 
follows: To obtain the week of pregnancy 

When 22 to 26 cm., add 2 to height of fundus in centimeters 

When 26 to 30 cm., add 3 to height of fundus in centimeters 

When 30 to 32 cm., add 4 to height of fundus in centimeters 

When from 32 cm. on, add 5 to height of fundus in centimeters 

He concludes that “abdominal measurements are of value in estimat- 
ing the degree of maturity of the unborn child and the probable week 
of pregnancy can be determined bj'^ careful measurements, being es- 
pecially good for those who go overtime.” Tlie impetus for this 
present investigation lies in the fact that few men have publicly 
declared the value of this measui’ement and only one of these offers 
statistical observations ; yet these few men differ upon one important 
fact, i.e., the rate of growth of the uterus during the latter part of 
pregnancy, a fact which is vital in estimating the probable date of 
labor. 

The value of this measurement centers upon its dependability. If 
reasonably accurate it would be another cheek to aid in forecasting 
the probable date of labor since conception occurs in the pre- and post- 
menstrual cycle and Nagel’s rule (counting back three months and 
adding seven days) naturally varies accordingly. Tlie following 
statistics have proved that Nagel’s rule in 5198 cases was correct 
witliin two weeks in 87 per cent, in one week 81 per cent, and 
absolutely correct in 10 per cent. The height of the navel above, the 
symphysis varied from 12 to 20 cm. in 2000 cases and from 12 to 2.'} 
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cm. in my 1200 cases, Tlie ensiform notcli varies in proportion from 
the symphysis and depends too upon the flexion of the maternal 
vertebral column. Quickening varies somewhat with the degree of 


L/SttipJLi^'SS 'JjhoJtr ^ u/fcs 



41 II.— In O.L.P. Late. The special high and low curves have less fluctua- 

tion and remain closer to the average line, and their difference Improves as pregnancy 
advances. The average curve fluctuates out of unison with high and low curves 
meaning irre^lanties in measurements are common even in special cases. Before 
me thirty-sixth n^ek under measurements predominate, after which over ones are 
more numerous. This chart might be classified as reasonably accurate 
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sensitiveness of the individual nervous organism. At present in fact 
we have no real accurate method of determining the probable date of 
labor. Such, a method would be a balm to the nervous and especially 
the greatly concerned, unexperienced, first-time pregnant woman and 
satisfy the frequent queries, “Am I too large?” “Am I all right?” 
We could truthfully advise the stranger whether she dared travel to 
her own home. Forgotten dates of last menstruation and quickening 
would not leave us so stranded as we are today and the confidence of 
our patients as well as better psychologic control would result. We 
could foretell and prevent oversized babies as well as those not in- 
frequent postmature pregnancies with their accompanying hard labors 
and often permanent maternal morbidity and possibly fetal mortality. 
Borderline cesarean and version cases could often be treated by bag 
induction since the biparietal diameter of the fetus could be indirectly 
calculated from the estimated fetal length and checked against the 
Ferret measurement. Legally the age of the fetus in utero might 
become of value. Abnormalities could be suspected and the obstetri- 
cian forewarned against misplaced ijositions, multiparity, extended 
head, or ovarian, uterine, and pelvic tumors. Lastly, for those who 
recognize the religious iiower of Eome and require rigid assurance of 
fetal viability, such a measurement if dependable would be of great 
value in the protection of baby mortality in early gestation where 
mothers are perliaps in tlie extremes of toxemia, nephritis, cardiac 
decompensation, typhoid, diabetes or chorea, etc. 

In reviewing former observations certain weak spots become evi- 
dent. The biologic factor of error has been increased through the use 
of measurements by a variety of different men in diffei'ent clinics. 
McDonald lacks well recorded statistics. Spaulding lacks individual 
observations thereby increasing his factor of error. No study of the 
various common fetal positions has been presented nor has a method 
of estimating the result of fetal engagement been devised. Very few 
abnoi’malities have been emphasized and little attention paid to 
uterine contractions and their influence. Li general, presented obser- 
vations are comparatively small in number, Spaulding using 100 to 
400, Ahlfeld 250, Suttigen 409, while McDonald lacks statistics. The 
present rules vary Avith the different weeks in pregnancy and are not 
A'ei'y accurate. The lack of one large mass of material measured and 
observed by one individucil, the .small attention to various common 
noi’mal positions and meager statistics are the oufsfanding defects 
in the present literature. 

With the foregoing details in mind the following presentation lias 
been studied Avith special stress tipon the defects to date. Prom 1917 
to 1924 I liaA-e collected a large mass of material in and around the 
regions of Kansas City Avhich is presented in Tabic I, and totals 5500 
eases Avith 22,500 measurements. One thousand three hundred tAvo 
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Chart III. — O.L.A. Late. Special cases show even high and low curves, closer 
together, steady throughout twenty-fourth to fortieth week, fluctuating In common 
with the average which is close to the center line. This chart is more reliable, less 
liable to erratic results and increases in value in special cases. The drop in the 
forty-first week not due to lightening probably results from increased Braxton Hicks 
contractions during that week which I have noticed often seem unusually strong 
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cases totalling 2,832 measurements have been expurgated as represent- 
ing gross mistakes through abnormalities or cases not paralleling 
Nagel’s rule close enough for study. The remaining 4,198 cases with 
their 19,666 measurements all came ivithin two weeks of the expected 
time according to Nagel’s rule. Not included in this material are 
1,209 cases with 7,268 measurements comiirising private work and 
cases kindlj'' loaned to me for study. These measurements were all 
made and their menstrual dates personally verified by me. It is my 
intention to compare these two classes of material thereby checking 
the work of the past on a larger scale than heretofore, as weU as pre- 
senting a number of personally observed eases with a constant bio- 
logic factor of error in measuring reduced to one. Hereafter the two 
classes of material will be designated as “total cases” and “special 
cases.” All material has been classified into the routine vertex posi- 
tions, breech, twins, and cesarean. Where the material was suf6cient, 
eases coming within two weeks of Nagel’s rule were classified as early or 
late signifying whether they oceurred liefore or after the standard pre- 
dicted time of labor. In all eases certain factors of error have been 
eliminated where possible, the special cases being much more refined 
than the general material. Measurements vary with the individual 
performing them and his knowledge of the exact rules laid down by 
McDonald and Spaulding whose methods result practically the same. 
Too many read the tape first and fit it to the eontour of the abdomen. 
One or 2 cm. error in reading have not been uncommon in my experi- 
ence Avith other men. Measurements beeoming smaller after a cathar- 
tic have been refused. Pendulous abdomen or much abdominal fat 
have so seriously upset calculations as to be laughable. Measure- 
ments smaller than those in the preceding tAVO Aveeks liaA’^e been elimi- 
nated as Avell as each folloAving it. 

Tumors of the OAmry or uterus, much tympanites, hematoma of the 
broad ligament, full bladder, full rectum and ascites liaAm in my ex- 
perience completely upset scientific control. No contracted pelA'is is 
included. All uterine suspensions Avhich haAm been observed to pro- 
duce shorter babies Avere not considered. No contracted uterus Avhich 
occasionally varied 2 to 5 cm. or a uterus at rest during labor 
Avhich has varied 2 to 8 cm. Avas retained. Hydramnios Avhicli 
McDonald insists caused no trouble, in my hands has changed science 
to the ridiculous. Poor presentations gave Avretclied measurements. 
Floating heads Avere pushed to the pubes or refused. Lightening 
Avhich Avas veiy unusual Avas ahvays carefully eliminated, often checked 
by rectal examination and attempts at skill in estimating this degree 
of settling Avere referred to a chart of its OAvn. Where possible, ex- 
tension of fetal head or fetal spine Avas eliminated but no doubt severe 
errors of this nature may be included due to Ihe impo.ssibility of the 



PENDliETON •• CONTOUR ABDOiMINAE 


measurement of pregnancy 397 


^ 



Chart IV. — O.R.A. Late. Presents special curves wltli less fluctuation and nearer 
the average In the center line throughout, which signifies a reliable curve with less 
chance of error, yet no better than O.L.A. or O.L.P, late curves. 

Of the positions coming late O.L.A. and O.L.P. are most reliable. O.R.P. is almost 
hopeless. Curves in special material clearly show the value of careful ellmina- 
lion. 
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necessary diagnosis. It is mj’ postulation that many of the posterior 
vertex position present such conditions and the uterus depending on 
the outline of the fetus compensates accordingly. An occiput im- 
pinging on posterior obstruction causing partial extension of the head 
might account for the large variability found in posterior vertex 
estimations. Weak abdominal walls were alwaj'^s supported to present 
the fetus in the uterine axis and the center line of the mother. Lastly 
all cases were required to start into labor without any method of 
induction and came within two weeks of Nagel’s prescribed rule. 

Notice, in Table I, the close similarity between the number of early 
and late cases for each vertex po.sition with the exception of 0. L. A., 
conditions where the earliest predominate and the difference in each 
set of cases is exactly the same, i.e., 13.8 per cent. In the charts the 
ordinates represent the height of the fundus. The abscissae repre- 
sent the weeks of pregnancy by Nagel’s rule. The curves represent 
the highest, lowest, and average measurements while the eases used 
and the number of measurements are recorded on each individual 
chart. These chart curves show certain facts in common as follows: 

1. Carves begin at the tn'cuty-fourth week of pregnancy from which this particu- 
lar study has been made so as to closely follow observations done in the past. 

2. Most of tlie curves give one the impression that errors still exist even in special 
cases. 

3. As weeks pregnant advance height of fundus increases more or less irregularly. 

4. The average curve in special cases always assumes less irregularity in its ascen- 
sion due to elimination of outside disturbing factors hitherto discussed. 

5. Special cases have less irregtilar and closer high and low cun^es. 

6. High and low curves approximate within 6 cm. in general material and 4 cm. 
in special cases. 

7. As pregnancy increases liigh and low curves become more regular and closer 
to the average in special cases than in general cases, i. e., in late pergnancy measure- 
ments are probably more stabilized and less liable to extreme fluctuation. 

8. Early curves are more irregular than in late pregnancy which is probably ex- 
plained by the difficulty of diagnosing tlio position of the fetus during the early 
weeks of pregnancy when the fetal heart and fetal movements are the only guides to 
that position. In this series of cases when the fetal heart was found outside the 
imaginary vertical line bisecting the distance between the symphysis and the anterior 
superior spine it was classified as a posterior position, or when motion was felt in- 
side that line it was called a posterior position. 

9. Special cases are always more reliable than their corresponding total case chart. 

Table I is a complete summary of early and late material in the 
various positions with the number of cases and measurements used. 
Following this is a detailed comparison of the rules of Nagel, McDon- 
ald, Spaulding and my own with the number of mea.surements pre- 
dicting labor within two weeks and within one week. These calcu- 
lations are then reproduced in percentage. Special cases with their 
careful expurgations develop into much better results. My rule is 
better by 5 per cent in two weeks and 10 per cent in one week pre- 
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PREorcTroN Of Time op Labor 
Comparison Nagel’s Eule, McDonald, Spaulding and 
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Chnrt V. — O.R.P. Early. Curves o.sclllatc ividcly ■with the hifjh and low far from 
the a'^■erag:e -which remains closely in the center line. The mean curves become more 
steady after the tliirty-fourth week but the chart still rcmaln-s -v’ery unreliable regard- 
less of expurgations. Certainly no operative procedure should be- considered when 
tiio McDonald measurement Is the deciding factor. 
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Chart VI. — O.L.P. Early. Presents an averagre curve closer to the low. fluctuating' 
more widely than the high and low. This chart Is more reliable than O.B..P. earlv 
with more measurements under than over the average. Even the special case chart 
fluctuates too widely to be a deciding factor for any operative procedure. 
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ClKirt VII. — O.L-.\. Early. Curve.s arc rca.sonably stralKht with ino.st me(i.surcmcnt.s 
clD.^er to the high vmtil the thirty-third week. This is a rellahle chart with more 
numerous measurements .slightly over the average. 
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Chart IX. — Twihs are all presented In one chart hecau.se of a small number. 
The irregular average curve ascends more sharply than vertex positions, "while the 

high and low curves are reasonably uniform. 

Twin measurements evidently vary widely "without great uniformity. Their meas- 
urements are far above those of the vertex positions and .should follow some rule 
of their own. They are presented here only as an Illustration proving that multi- 
parity should be eliminated from our predictions of the time of labor. 
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Chart XI. — Cesarean charts con.sLst of all ca.ses -without onBagement and were .so 
studied for other purposes and include contracted pelvis cases as weli as toxemias. 
Tile curves are orderly and the average is fairly straight, being somewhat over 
my ideal curve and reminds me of Spaulding’s curve. This curve is too mucli over 
my ideal average to be of value, since this material was not carefully expurgated of 
the usual factors of error and the curve is somewhat like tliat of Spaulding’s, I 
doubt whether he really used the same extreme care in his measurcunents. 



PENDLETON: CONTOUR ABDOMINAL MEASUREMENT OP PREGNANCY 407 

dictions of labor and all rules are inferior to that of Nagel. Breech 
and tAvin measurements are of no value. Leftsided vertex positions 
are evidently most reliable and all can predict Avithin 70 per cent of 
the time. With predictions of labor within one AA-eek my rule is almost 
as valuable as that of Nagel AA^hich is the only place AAdierein these tAvo 
rules can be compared. 

SUMMARY 

McDonald first publicly declared the value of this measurement 
and justly deserves its name. Spaulding published the only real 



Chart XII , — The average chart of all cases Is disappointing vith very irregular 
curves up to the thirty-Crst week and still fluctuating badly thereafter. It represents 
many measurements by a variety of observers wihout more than ordinary care in 
eliminaUng undesirable factors. This chart is of no value except as a comparison 
with other cliarts. 

statistical study. Their methods of measuring Avere practically the 
same and are folloAA'cd bj^ mine. 

The normal A’crtex positions, breeches, tAvins, and a conglomerate 
mass classified as cesarean sections are used in this study. Breech 
and multiparity presented A^ery ruireliable measurements and AA^ere 
considered hopeless. Cesarean cases Avere offered to disprove Spauld- 
ing s declaration that the uterus has a changing rate of groAvth during 
pregnancy. The normal vertex positions gave fairly accurate re.sults. 
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Chart Xin. — ^Interposed average curves of the early and late vertex positions of 
the special cases approximate closely. The average of these presents steady reliable 
curves with the early one predominating over the late curve as one would naturally 
expect. 
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the left side being more reliable than the right, and anterior positions 
were better than posterior ones. TJie latter allow the greatest varia- 
bility and are therefore the least reliable. They fluctuate enough to 
be called too dangerous for use. 

Abnormalities such as full bladder, full rectum, pelvic tumors, hy- 
dramnios, breech, multiparity, cord about the neck, abdominal adi- 
posity, ascites, extension of fetal head or spine, all tend to eause 
oversize measurements, while careless measuring, lightening uterine 
contractions and uterine suspensions present shorter ones. 

At present there is great error in predicting the probable date of 

Idea/ Curi/e 



labor. jSmgeks rule missed 13 to 24 per cent. Height of navel from 
the symphysis varied 10 cm. in different women. Lightenmg witli 
engagement is unusual and Avill not predict its proverbial two weeks 
before labor. Lightening is generally the result of abdominal relaxa- 
tion without the fetal head engaging. Quickening varied from tAvo 
to five months and was less accurate than Nagel’s rule. McDonald 
misses in 40 per cent of his predictions. Spaulding is iierhaps 10 per 
cent better. The Ahlfeld rule has not been considered here but has 
been reserved for future study. 

Present formula relying upon .statistics are not accurate due to care- 
less measuring, meager materials used, unconsidered factox’s of error 



PENDLETON : CONTOUR ABD03IINAL MEASUREMENT OP PREGNAJ^CY 411 


and lack of appreciation of various positions and attitudes of tlie 
fetus. No one lias compared all metliods witli one mass of material. 

^Ve present as new a greater set of measurements than ever befoie 
reported, another number personally measured to reduce the factor 
of error and a comparison of the two shoiving how one interested 
observer can decrease the measuring error. Various fetal positions 
have been studied separately and extreme care in eliminating sources 
of error ivere used. We freely admit a possible source of error in diag- 
nosing the position of the fetus in early gestation. Furthermore 
well-known rules of foretelling labor have been compared with all 
our measurements. Assuming Nagel’s rule as perfect (when in reality 
he varied greatly) we have checked all rules Avith his as to common 
fetal positions and AAdiether the real labor occurred before or after 
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Chart XVI. — Height of fundus vs. weeks pregnant, represents the method of cal- 
culating the amount necessary to add to the McDonald measurement to And the 
number of weeks pregnant. The first column at the right represents the weeks 
pregnant for each McDonald measure above 24 cm., as represented on the ordinate 
at the extreme left. The last column tells the lag of the height of fundus behind 
weeks pregnant and is calculated by subtracting the height of fundus from the 
weeks pregnant. At the left, the ordinate of the triangle represents the height' of 
fundus or McDonald’s measurement and the abscissa corresponds to the lag of the 
fundus behind weeks pregnant as calculated in the second column. The line b repre- 
sents the second column graphically starting with the 24 cm. McDonald at 0.7GS 
and ascending to 4.128 at the 36 cm. McDonald measurement. Lines v and a complete 
a right angle triangle wherein line a represents McDonald measurements above 24 cm. 
and y plus ,0.768 is the lag of the fundus behind the number of weeks pregnant 
X represents an arbitrarj' line perpendicular to a at the point of anv given McDonald 
measurement. Therefore, in any given McDonald, the line x plus' 0.768 will equal 
the lag of the fundus behind weeks pregnant and when added to the McDonald 
measurement will equal the weeks pregnant. By the triangle we calculate that 
\\eeks piegnant equals 0...S ^IcDonald — a. 92 plus McDonald which can be reduced to 
a working nile as follows : 3/10 McDonald — 6 added to the SIcDonald measurement 

the Ideaf calculatto^ gestaUon. This working rule varies about three days from 
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his prediction. Lastly we present the postulation that abnormalities 
generally - present overmeasurements and deny the reliability of oc- 
ciput posterior positions. • 

We leave untouched statistics of the unusual true lightening cases 
with engagement and some formula for estimating the degree of de- 
scent because of the unreliable results obtained. The variability of 
the convexity of -the uterus remains unproved. The differentiation 
between oversized babies and the abnormalities of pregnancy was 
eliminated in the original material chosen. Error in the position of 
the fetus in utero during early gestation probably remains uncor- 
rected.. ' , 



'Chart XVII. — ComparLsons of my ideal chart with McDonald, Spaulding and Nagel’.s 
rule show that McDonald and I a^ee that 'the fundus rate of growth is constant, 
which seems to at present day theory that the uterus accommodates Itself to fetal 
length which in utero has a definite increase each week according to the formula 
X + 6 X 5 equals length in .cm. where x represents the months of gestation. McDonald 
and I refuse to recognize a drop in our curves from the thirty-ninth to fortieth 
week and mention lightening as an unusu.al condition. I believe Spaulding either did 
not skillfully estimate the degree of lightening or else he used measurements of the 
fUndus with the uterus momentarily at rest while the patients were in labor, which 
in my observations often varied 8 cm. above or below my prelabor measurement. 


The value centers. upon the dependabilitj’- which we claim is very 
good providing extreme care is used as to measuring and eliminating 
possible factors of error. All known or possible errors have been re- 
moved to andve at a definite normal result. The various charts 
clearly show the difference between single careful measurements and 
multiple and often .slovenly done determinations. Ability also centers 
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upon continual daily use of these measurements and Avill no doubt 
vary some with each individual. In the long I’un careful measure- 
ments are as good as Nagel’s I’ule and each may vary as much as 24 
per cent as to accuracy, hence our formula is a greatly to he desired 
check to cover up the deficiency of Nagel’s predictions. 

The best method is probably Nagel’s rule because it- can be deter- 
mined from the beginning of and does not vary throughout- pregnancy. 
It, however, is not very accurate varying in 5,500 cases from- 87 pen 
cent in two weeks to 81 per cent in one week predictions. Our 
formula in the long run will equal Nagel’s predictions but has the 
disadvantage of being applicable only during the latter part of preg- 
nancy and requires great care in discriminating abnoimialities. It is 
an added tool to the skilled workman and useless junk to the occa- 
sional user. As an aid to Nagel’s rule to decrease the 13 to 24 per 
cent chance of error it has been of great value. 

I am indebted to many friends who have helped me gather this 
mass of material. I wish to thank Dr. Geo. Clark MoshSr for the use 
of his clinical material and the valuable suggestions he has given 
during this study. 


CONCLUSIONS 

Labor can be predicted in a reasonable number of times by means 
of abdominal contour measurements, provided extreme care is used in 
eliminating the many possible factors which easily cause great error 
in results. 

Such a method is dependable and as accurate as Nagel’s rule after 
the twenty-fourth week and should be used in conjunction as an 
arbitrary check to that rule or when the menstrual history has been 
peculiarly unusual. 

Accuracy of prediction depends upon the fetal position and attitude 
in utero being more reliable in leftsided vertex positions, and those 
cases coming earlier than Nagel’s rule are more accurate than the 
ones occurring later. Posterior vertex positions are very unreliable 
and subject to great variability. Certainly no decision as to the 
method of procedure in an unusual posterior position should be de- 
cided by such measurements. 

Abnormalities of pregnancy and labor present larger measurements 
than normal while careless measuring, lightening, uterine contractions 
and uterine suspensions generally give smaller ones. Undermeasure- 
ments are more valuable than overmeasurements because of less chance 
of error. 

Measurements during labor are unreliable. 

The uterus in gestation has a definite regular rate of growth 
throughout pregnancjL 
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Lastly this rule and abdominal contour measurements are of value 
only to those A^dlo use them daily and practice the art of obstetrics 
rather than occasional midwifery. 


REFERENCES 

Ahlfeld, F. : Arcli. f. Gyniik., 1871, ii, 353. 

Allen: Am. Jour. Obst., 1907, Iv, 4. 

Baume: Die Lage des TJterus und Foetus (quoted by Ahlfeld), 1872, Leipzig. 

Blau and Cliristof oletti : Clinics of Schauta and Chrobak (quoted by McDonald), 
Monatschr. Geburtsch. und Gyniik., 1904. 

DeLee: Obstetrics, Philadelphia, W. B. Saunders Company. 

Fraruer, D. : tlber die Bestimmung dor Grosse des Kindes vor der Geburt, 1881, 
Berne. 

Hecker and Buhl: Klinik der Geburtsk, 1861, Leipzig, ii, 131-145. 

Hirst: Obstetrics, Philadelphia, W. B. Saunders Company. 

Issmer: Arch. f. G 3 mak., xxx, 277; xxxv, 310. 

Karb: Ztschr. f. Heilk., 1903, xxlv, No. 4, p. 12. 

Kleinwachter : 1902, viii. 

Kronig und Zweifel: "Die Thcrapic bein Engen Beckon,” Leipzig, 1901. 
McDonald, E. :‘ Jour. Am. Med. Assn., December 15, 1906, p. 1979; Am. Jour. Med. 

Sci., September, 1910. 

Norris: Am. Jtur. Obst., 1904, i. No. 3. 

Ostreil: Monatschr. f. Geburtsh. u. Gj'niik., 1905, No. 1. 

Perret: Bull. Soc. d’Obst. de Paris, 1898, p. 58; and Obstetrique, Paris, Novem- 
ber 1, 1899. 

Pinard: Dictonnaire de Physiologie, 1905 (see Gestation). 

Reed, C. B. : Am. Jour. Oust, and Gynec., 1920, i, No. 1. 

Reid: Lancet, Duration of Pregnancy, 1850. 

Richelot: Zur Diagnostik der Schwangerschaft, Konigsberg, 1808. 

Sehatz: Arch. f. Gyniik., Ixxxiv, 2; Ixxx, 3. 

Schroeder: Geburtshulfe Viertc Auflage, Bonn, 1874. 

Spaulding, A. B. : Jour. Am. Med. Assn., 1913, i, 746. 

Spiegelberg: Textbook Obstetrics. Quoted by McDonald. 

Stone, W. S.: Med. Rec., New York, November 4, 1905, p. 725. 

Suttigen, V.: Obst. Jour. Great Britain, 1875-6, iii, 397. 

Tessier: Memoirs Acad. Roy de Sci. de I’Institutc de Fiance, 1819, ii, 1. 
Voorhees: Am. Jour. Obst., 1905, iii. No. 2. 

Walrof, J.: tiber Langomessung der Frucht Wahrend des Geburtsaktos, Berlin, 
1873. 


Bryant Building. 



Department of Maternal Welfare 


COND’UCTED BY FRED L. ADAIR, M.D. 


STANDAEDS OP PRENATAL CARE 
AjST outline for the use of physicians 

A2'>provecl hy the Joint Committee on Maternal Welfare of the American 
Gynecological Society, American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, and American 
Child Health Association 

A t a meeting of the directors of the state bureaus of child hygiene 
held at the Children’s Bureau in Washington in October, 1924, it 
was suggested that a committee from various parts of the country be 
appointed to draw up standards of prenatal care for the use of physi- 
cians at clinics and also those engaged in private work. The Children’s 
Bureau accepted that suggestion and requested Dr. B. L, DeNormandie, 
of Boston, to form such a committee. 

It consisted of Dr. Fred L. Adair, associate professor of obstetrics 
and gynecology at the University of Minnesota Medical School ; Dr. 
Rudolph W. Holmes, associate professor of obstetrics and gynecology 
at the Rush Medical College, University of Chicago; Dr. Ralph W. 
Lobenstine, chairman of the medical advisory board of the Maternity 
Center Association of the City of New York; Dr. Prank W. Lynch, 
professor of obstetrics and gynecology, University of California Med- 
ical School ; Dr. Plorence L. McKay, director of the division of mater- 
nity, infanej", and child hygiene. Department of Health of the State 
of New York; Dr. James R. McCord, professor of obstetrics and clin- 
ical gynecology, School of Medicine, Emory University, Atlanta, Ga. ; 
Dr. C. Jeff kliller, professor of obstetrics and clinical gynecology, 
Tulane University of Louisiana School of Medicine; Dr. George 
Clark i\Iosher, chairman of committee on maternal welfare, American 
Association of Obstetricians and Gynecologists ; Dr. Otto H. Schwarz, 
profc.ssor of obstetrics, Washington University IMedical School, St' 
Louis, Mo. ; Dr. Annie S. Veech, director of the bureau of maternal and 
child health. State Board of Health of Kentucky ; and Dr. R. L. De- 
Normandie, of Boston. 

The committee appreciates that no group of physicians would agree 
without qualification upon any set of standards such as has been 

415 
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attempted, but .it does feel that the bulletin covers the essential points 
in prenatal care which all physicians should be called upon to give 
their patients. 

This article as here printed has been adapted from a publication (153) 
of the Children’s Bureau of the Federal Department of Labor and is 
also distributed by the Joint Committee on Maternal Welfare, from 
its office at 2500 Blaisdell Avenue, Minneapolis, Minn., where addi- 
tional copies may be obtained. 

STANDARDS OP PRENATAL CARE* 

Prenatal care is that part of maternal care which lias as its object the complete 
supervision of the pregnant woman in order to preserve the happiness, health, and 
life of the mother and child. Therefore all pregnant women should bo under med- 
ical supervision during their entire pregnancy, for it is only by careful routine 
prenatal care that pregnancy and labor can be made safer. 

I. The physician at the first visit should obtain the following data and record 
the facts: 

A. Patient’s past histoiy — 

1. Diseases. Question particularly as to the following: 

(a) Tuberculosis or exposure to tuberculosis. 

(h) Scarlet fever. 

(c) Tonsillitis. 

(d) Rheumatism. 

' (e) Diphtheria. 

2. Surgical conditions and accidents, e.spccially abdominal and 

pelvic operations. 

3. Menstrual historj’ — cycle, amount of flow, duration, and pain. 

B. Character of previous pregnancies and labors. Secure the following 

data of previous pregnancies in chronologic order: 

1. Date of termination. 

2. Period of gestation. 

3. Complications during irrcgnancy. 

4. Labor. 

(o) Onset — spontaneous or induced. 

(b) Character. 

(■o) Duration. 

(d) Termination of labor. 

Spontaneous or artificial. 

If artificial, what method. 

(e) Other complications. 

5. Puei-periura. 

(a) Infection. 

(b) Hemorrhage. 

(c) Operations following. 

•No attempt has heen made in this pamphlet to direct actu.al treatment, particu- 
larly for such conditions as nausea or vomiting, preeclamptic toxemia, and the 
treatment of .s.vphill.s durlner prennenev. The phy.sicl.en u.sinK this outline Is referred 
to standard worics In obstetrics and other branches which deal adequately with these 
phases of the work. 
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G. The newhorn. 

(a) Alive or dead at birth. 

(b) If dead; macerated? 

(c) Premature or term. 

(d) Breast fed — ^yes or no. Duration. 

(e) Baby alive now? If dead, give cause of death. 

C. Present pregnancy: 

1. Date of last menstruation and character thereof. 

2. Nausea and vomiting and quickening. 

3. Estimation of date of delivery. 

II. Then proceed to — 

A. Pliysical examination. 

1. Talcing and recording of the systolic and diastolic blood pres- 

sure, temperature (preferably p.m.), pulse, and weight. 

2. Skin, nutrition, head, mouth, neck, chest, heart, lungs, breasts, 

extremities. 

3. Abdominal examination, palpation, auscultation, mensuration. 

4. Vaginal examination. No vaginal examination during the last 

month of normal gestation without strict aseptic precautions. 
Rectal examination should be substituted. 

(a) The necessity of a vaginal or rectal examination is 

insisted upon — 

(1) To determine the existence of a pregnancy. 

(2) To determine the position of the uterus. 

(3) To discover any pelvic tumor. 

(4) To determine the presence of venereal dis- 

ease, and if suspected to take smears. 

(5) Speculum examination of the cervix and va- 

gina is advised in early pregnancy if indi- 
cated. 

(b) In presence of vaginal bleeding at any period of ges- 

tation only rectal or aseptic vaginal examination 
should be made. 

5. Pelvic measurements. 

(a) Intercristal. 

(b) Interspinous. 

(c) External conjugate. 

(d) Diagonal conjugate. 

(e) Transverse diameter of the outlet. 

(f) Palpation of pelvic contours, promontory, sacrum, coc- 

cyx, ischial spines, arch, tuberosities. 

G. Taking of blood for Wassermann reaction. 

7. Urinalysis. 

Specific gTavity. Albumin. Sugar. 

A microscopic examination of the sediment is advisable as 
a matter of routine, and it is a necessity if albumin is 
present. If there is any evidence of trouble, a 24-liour 
specimen should bo secured. 
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III. If pregnancy is determined, then give minnte instructions to the jmtient 
in the hygiene of prognanc 3 '. 

A. Diet. 

B. Exercise, rest, sleep, and recreation, 

C. Clotliing, including shoes. 

D. Baths and care of the skin. 

E. Care of the bowels. 

F. Care of the kidney’s. 

G. Care of the teeth. 

H. Care of the breasts. 

I. Intercourse during preg-naney. 

J. Maternal impressions. 

K. Hygiene of the home and preparation for home deliveiy, 

L. Mental hygiene. 

Patient should be examined bj' a physician at least once a month during the 
first six months, then every two weeks or oftener as indicated, preferablj' eveiy 
week in the last four weeks. A properly qualified nurse working in conjunction with 
a physician may assist in the observation of the patient. At each visit to the phy- 
sician the patient's general condition must be investigated, blood pressure taken 
and recorded, urinalysis done, pulse and temperature recorded, and the weight of 
the patient taken if possible. 

External pelvimetry is onlj’^ suggestive. It alone does not determine whether 
or not any disproportion is present. Abdominal examination should be made at 
each visit and the height of the fundus be determined at this examination. Ab- 
dominal palpation in the eighth and ninth months will show whether or not there 
is any obvious disproportion between the head and the pelvis. Malpositions can 
be determined and may be coiTected. Further information as regards descent and 
fixation can be obtained bj' rectal examination. 

In a primigravida, if the presenting part two weeks before the estimated date 
of delivery is not well in the pelvis, the physician in charge should determine, so 
far as is possible, whether any disproportion between the pelvis and the baby exists. 
If a disproportion is diagnosed in any case special care should be taken to avoid 
vaginal examinations immediately prior to or after the onset of labor. This pre- 
caution is wise because of the danger of serious infection should operative pro- 
cedures later become necessary. 

Every patient requires careful individual studj'. If the prospective labor offers 
a probable chance of being a difficult one, the patient should be sent to a well- 
equipped hospital for delivery. 

Pregnancy is a physiologic condition, but there is no condition which may be- 
come pathologic more quickly'. It is therefore necessary' to instruct each patient 
at her first visit to report at once to the physician any'thing that may affect her 
well-being, especially the follon-ing symptoms: 

1. Obstinate constipation. 

2. Shortness of breath. 

?j. Acute illnesses, especially colds, sore throat, ajid persistent cough. 

4. Persistent or recurring headache. 

.'5. Recurring nausea or vomiting. 

G. Visual disturbances. 

7. Dizziness, 

5. Pain in the epigastrium. 

0. Edema, especially' of face, hands, and ankle.s. 



STANDARDS OP PRENATAL CARE 


419 


10. Changes in the urine or in tiie tj’pc of micturition. 

11. Severe i)ain in the lower abdomen. 

12. Vaginal bleeding, even the slightest. 

In case of vaginal bleeding or low abdominal pain the patient must be instructed 
to go to bed at once and to send for her pln’sician. When bleeding from the va- 
gina occurs its source must be determined by examination. When hemorrhage ap- 
pears imminent the patient, if possible, should be removed to a hospital, but if 
vaginal examination is necessary it must be done under aseptic precautions. Where 
a hospital is not available, means must be at hand to control the possible severe 
bleeding tliat may arise. 

If the patient develops a toxemia in the course of her pregnancy it is only by 
careful medical supervision and treatment that an eclamptic condition can be pre- 
vented. Eclamptic convulsions arc in the majority of cases preventable, but only 
by constant vigilance combined with cooperation between the patient and the phy- 
sician can the disastrous results which occur throughout the country be diminished. 

If the patient is to be delivered by a licensed midwife, she should have the ad- 
vantage of the same prenatal care to which all prospective mothers are entitled. 
If there is doubt about the patient’s having a normal delivery she should be trans- 
ferred to a doctor or to a hospital. 

Only by careful study of each case is it possible to determine whether the pa- 
tient should be allowed to stay at home or bo sent to a hospital. By this individual 
study the number of vaginal examinations during labor may be cut to the mini- 
mum and the terrible toll of death from sepsis be much lowered. 

It is only by the early and repeated examination of the prospective mother that 
the premature termination of pregnancies, the stillbirths, and many diseases and 
deaths of the newborn can be reduced. By the same methods the mothers can 
bo spared much distress and disease, and many lives can be saved wdiich would 
otherwise be lost from toxemia, accidents of pregnancy and labor, and infection. 
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De. Palmer Findley, Omaha, Nebr., read a paper on Pregnancy in 
Uterus Didelphys. (For original article see page 318.) 

DISCUSSION 

DR. CHARLES M. GREEN, Boston, Mass. — I can add nothing to this discus- 
sion; for I have seen no case of complete uterus didelphys Tvhich ivas pregnant. 
One perfect case of complete duplicitj', from fundus to introitus vaginae, I have 
seen, however, which was not pregnant. There was a gonococcus infection in one 
side. 

DR, HIRAM N. VINEBERG, New York City. — I am sorry I did not receive 
a questionnaire because I could have added two cases of double uterus mth 
pregnancy. The first woman went to full term. She had had several pregnancies, 
one in one uterus and the next in the other, alternating, I saw lier also in a case 
of miscarriage. 

A private patient of mine I delivered twice. Both pregnancies went to full term 
without any difficulty. In the first delivery about the fourth day, the tcmperatui’e 
went up to 101,6 and on examination I found that there was considerable decidual 
tissue in the nonpregnant uterus and when that was removed with the finger the 
temperature promptly fell. 

DR, REUBEN PETERSON, Ann Arbor, MicniGAN. — I have had four cases 
of double uterus in three of which the patients had been pregnant. 

The fourth patient was a girl of fourteen. This case illustrates the difficulties 
of diagnosis mentioned by Dr. Findley. By rectum could be felt what I con- 
sidered an ovarian cyst but which laparotomy revealed to be a hematoma of con- 
siderable size. Before the diagnosis was definitely established, I had done so much 
damage to the pelvic organs that I was compelled to do a hysterectomy to save 
her life. 

I here present the specimen of a double uterus with one cervix where eight preg- 
nancies had occurred on one side. This double uterus was removed for car- 
cinoma of the cervix. The other uterus is small and atrophic. 

I have had two other cases where pregnancy occurred in a double uterius, always 
on one side, although cases have been reported where pregnancy has taken place 
on both sides. In one case a cesarean section had been performed, the reason for 
which could not be ascertained. 

I have never seen a case of double vagina or complete doubling of the genifal 
tract in which pregnancy had occurred. 

DR. JOHN O. POLAK, Brooklyn, N. Y. — These cases of doubling of the 
genital tract are particularlj- interesting. Wc have recently seen three case.s, since 
reporting our cases to Dr, Findlej', two of didelphys, one of which is now preg- 
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uuut four mouths. This u-oman liad an infected cyst at the lower portion of the 
vagina w'hicli gave rise to intense inflammatory sjanptoms. This cyst was drained. 
On exploration this cyst led to an undeveloped cervix and uterus. The other 
vagina was well developed and led to the pregnant half of the didelphyc uterus. 

There are two points I would like to make: first, the difficulty of diagnosis 
for as a rule these cases present no symptoms until they get married, become 
pregnant or are infected. Secondly, they behave badly following delivery or mis- 
c.arriagc. They often have menstrual disturbances as a result of the bad drainage 
and from the decidual reactions which occur in the born which is not the seat of the 
pregnancy. 

A third point is that a rudimentary horn will give rise to all sorts of conr- 
plications. I had one patient 14 and another 16, both of whom developed liema- 
tometra in the rudimentary horn and a pelvic abscess requiring drainage. 

DR. SIDNEY A. CIIALEANT, Pittsburgh, Pa. — I would like to mention one 
case that shows the value of conservative surgery in these cases. Some years ago 
we saw a patient with double uterus, double vagina and pus tube on the right 
side. I removed the tube and ovary and right uterus. About three years later 
we saw her at the clinic about three months pregnant. Unfortunately, the patient 
moved from the city when about five months pregnant, so I cannot state the 
final outcome. 

DE. BARTON COOKE HIRST, PniiiADEUPHiA, Pa. — There are two other cases 
I Avould like to add. One I saw in consultation. Tl>e physician was in a distracted 
state of mind. Ho would find a far advanced labor in one examination and then 
no progress at all in another. The woman had a double vagina and a uterus 
didclphys. She was delivered spontaneously. 

The other patient had atresia of one vagina and an enormous hematocolpos 
reaching up to the umbilicus, with the tAvo halves of a uterus didclphys perched 
on top of itj both uteri underdeveloped. 

A third case Avhieh I reported to Dr. Findley, I left undelivered in Philadelphia, 
although duo. There is a breech presentation and I have recommended cesarean 
section. 

DR. HENRY T. BYFORD, Chicago, III. — In my oAvn experience in my younger 
life as an assistant and then later operating myself, I have come across quite a 
number but never have seen a case that became pregnant. I think a great many 
of these cases that do not become pregnant, have never been diagnosed, and the 
proportion of pregnancies may not be so great as the Doctor’s investigations seem 
to indicate. 

DR. C. JEFF MILLER, New Orleans, La. — I have opened the abdomen in 
two cases of uterus didclphys which demanded interference. It is sometimes dif- 
ficult, even with the abdomen open, to determine rvhich uterus should be removed. 
In one instance the patient suffered from menorrhagia, and rvas particularly de- 
sirous of having children. I found both uteri apparently well developed, and 
both ovaries shoiving slight cj'stic changes. I closed the abdomen ivithout romov- 
ing anything, because I felt her cliances for children Avere better Aidthout inter- 
ference. Tlurcc days before I left homo I operated on anotlier of these cases, in 
Avhich the chief trouble Avas dysmenorrhea and metrorrhagia. Laparotomy revealed 
a large hematocolpos in one side, which made it clear that the metrorrhagia Avas 
due to the opposite side. In this instance it Avas necessary to remove both uteri. 
I am not inclined to interfere in these conditions as frequently as some authorities 
advise, and I never operate unless urgent symptoms Avarrant it. 

(To he continued) 
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MEETING OF MAT 11, 1926 

The President, Dr. 0. Paul Huhpstone, in the Chair 

Dr. H. N. Vineberg reported a case of Early Ovarian Pregnancy As- 
sociated with Uterine Pregnancy. (For original article see page 
332.) 

Dr. L. L. Fulkerson (by invitation) read a paper entitled Endocer- 
vicitis. A Review of 1,039 Oases, Some Treated vdth the Cautery. 
(For original article see page 374.) 

DISCUSSION- 

DR. II. B. MATTHE-WS. — I would say that the incidence quoted (33 per cent) 
seems a little bit low. In our work at the Long Island College Hospital and in pri- 
vate practice, covering several hundred cases, 75 per cent showed evidences of endo- 
corvicitis. 

As regards backache: I believe that chronic endocervicitis is a definite cause for 
backache, for in those cases treated either by the cautery or by operation, but more 
particularly by operation, the backache, as well as the leucorrhea, has been relieved. 

There are four ways of treating chronic endocervicitis. The antiseptic treatment 
was credited with 12 per cent of cures, which I would say is entirely too high. The 
cautery treatment in the superficial infections following childbirth, the early post- 
partum cases, from 3 to 15 or 20 months, cures a very large percentage. Wo fol- 
lowed 226 of those cases, and 70 per cent were relieved of all symptoms, including 
the discharge. The deeper cauterizations done under anesthesia (any deep cauteriza- 
tion should be done under anesthesia, because there is enough parametrial reaction 
to necessitate rest in bed if you are to get good results from the cauterization), were 
followed in 65 per cent by relief of symptoms. 

I was surprised to learn that the fourth form of treatment, operation upon the 
cervix, was used in only 25 of the very many cases studied. I was also a little bit 
disappointed that ho did not refer particularly to the Sturmdorf procedure, which, 
we believe, is the procedure par excellence in the cure of the majority of these cases, 
in that it cures tho leucorrhea, relieves symptoms, such as backache, and clears up 
the parametritis or utcrosacral cellulitis that follows chronic cases. In a recent 
report of mine before the American Medical Association I showed that 70 per cent 
wero cured and 22 per cent were markedly relieved. We furthermore proved that 
pregnancy and labor following this operation were not interfered with any more 
than in an ordinarj' trachelorrhaphy. 

DR. G. G. WARD. — There has been an increase of interest among gynecologists 
as to the importance of diseases of the cervix. A sjmposium at tho recent meeting 
of the American Medical Association was devoted to the subject, and it was well 
received. 
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We must appreciate tlie fact that from such an exhaustive analysis as this we are 
able to make deductions that are of real value. Instead of having opinions based 
upon tradition, these ideas arc based upon an actual study of recorded facts. 

The particular interest that I have in this subject is from the standpoint of its 
being an etiologic factor in cancer of the cei-vix. We realize that the statistics com- 
piled by professional statisticians show that cancer is increasing progressively, and 
that a large percentage is uterine cancer. 

While Dr. Fulkerson reported only one case of carcinoma in this large series, still 
ho does not know how many cases which were treated might have developed car- 
cinoma later if they had not been cured of their endocervicitis. I think the majority 
of authorities agi’ee that the chronic irritation that exists in all these cases undoubt- 
edly is a predisposing factor in the development of cancer. 

Dr. Farrar and I have recently been staidying some 300 cases of cancer at the 
Woman's Hospital, and in that series over 95 per cent have borne children or had 
abortions, thus showing that probably trauma of some type may have had an effect 
upon tho cervix that might have predisposed to cancer. 

Wo have a follow-up at tho Woman's Hospital in the Obstetrical Division where 
the patients return for examination each month for three visits; they are checked up 
with a visual examination at their fmal visit. We believe that a great many erosions 
will bo thus discovered and treated which would otherwise be ignored. There is' a 
recent tendency among obstetricians to resort to immediate repair of a laceration of 
tho cervix at the time of labor. We do an episiotomy and repair it immediately and 
wo can place a stitch in the cervix with practically the same degree of safety if wo 
do it under proper conditions, such as those found in the delivery room of a hospital. 
I believe if this is done that we will bo able to prevent erosions of the cervix which 
cause these subsequent troubles. I think that this is something worth serious con- 
sideration, as possibly it will do away with a gr-eat many of the causes of erosion 
that may ultimately lead to cancer. 

DE. W. P. HEADY. — It seems to me that cancer incidence is too important to be 
avoided in a paper of this kind, especially since the doctor emphasized the fact that 
endocervicitis was not a factor, in his series at any rate, in the possible production 
of cancer. That is contrary to the belief of those of us who are dealing with cancer. 

Dr. Fulkerson did, however, bring out a point which I think is probably the im- 
portant one, and that is that endoccndcitis as he obsen'ed it from the age stand- 
point occurred in those who were rather young, the average in liis series being about 
331/^ years, whereas cancer tends to occur a little bit later, the average age for cer- 
vical cancer being over 40. 

The point I have in mind is this: Wc must endeavor to avoid the development of 
cancer, by teaching these women how to avoid it, or to do something that will pre- 
vent it, and I am firmly of the opinion that in the young woman in the child-bearing 
period of life when we still want to preserve the cervix for the purpose of preg- 
nancy, that tho vco' best treatment for those cervices, and the safest for the patient, 
is tho actual cautery. 

I feel that silver nitrate is a good deal of an irritant and possibly does more 
damage than good on tho whole, and irritation is bad. 

On the other hand, I am also of the opinion that in the older woman who is forty 
years of age or older— practically, we might say, be 3 ’ond the child-bearing period — 
that any disease in the cervix may be treated much more radicallj' than with the 
cautorj' alone, because then you have a persistent organized lesion, whereas in the 
e.arlicr years you have a rather subacute inflammatory lesion, and I feel at that time 
tho best treatment is complete removal of the cervix, or at any rate, the removal of 
tho diseased tissue. 
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DR, FULKERSON (closing). — In reply to Dr. Matthew.?, I was referring to the 
Sturmdorf operation when I spolce of the inadvisability of operative procedures in 
the treatment of endocervicitis because of the tendency to produce abortion and 
dystocia in labor. In the April, 192G, issue of the American Journal op Obstetrics 
AND Gynecology there is a case report of rupture of the uterus following the Stumi- 
dorf operation, and I believe other instances of dystocia have been reported. 

Emmet’s trachelorrhaphy is undoubtedly a desirable operation where inflammation 
does not exist or after it has been cured, if there is a condition that requires repair. 
The point I wish to empliasize particularly is that in this series of clinic cases C5 
per cent of patients were cured by the cauterj' method; wliile a great many of the 
uncured cases were not followed up and probably could have been cured by second 
cauterizations. It seems that nearly all the eases could have been cured by the 
cautery method if they had been sufficiently followed up and recauterized. 

Another point I wish to bring out is that mutilating operations of any kind on 
the cervix should only be done in a small percentage of cases, about the percentage 
that is shown in this serie.?, perhaps 25 out of 1000 cases, and that that proportion 
of cases of cervicitis might require operative treatment to cure the condition. 

In reference to Dr. Ward and Dr. HeaJy: there is no intention on my part to tiy 
to disprove the fact that chronic inflammation tends to produce cancer anyivhere in 
the body. That is a generally accepted view. It is only that if cancer does follow 
endocervicitis, the endocervicitis exists so long before the cancer age that there is 
plenty of opportunity for the gynecologist to cure it by the cautery method before 
malignancy develops. 

Dr, Joseph Hopbauer, of Baltimore, Md., (by invitation) presented 
a paper entitled An Experimental Study of the Toxemias of Preg- 
nancy. (For original article see page 159, August issue.) 

DISCUSSION 

DR. G. W. KOSMAK. — It seems to me that the Society should consider itself 
honored to have Prof. Hofbauer come here and demonstrate to it in so interesting 
and conclusive a manner the experiments which he has recently carried out. The 
experiments demonstrate very well how the empiric treatment of these toxemias of 
pregnancy that we have followed in recent years is, or may be, proved by an experi- 
mental basis in fact. 

One thing after another has Ixsen tried in the treatment of toxemias of pregnancy 
and abandoned as the clinical results have failed to come up to our expectations, but 
I think the points which Prof. Hofbauer has brought out tonight should lead us to 
continue further the conseiwative treatment which has become the vogue in recent 
years. We have followed these conservative methods in a way without really know- 
ing why, but the clinical values which have resulted from their employment and the 
points that have been brought out should lead us to continue mth this form of treat- 
ment rather than to go back to the more or less radical mcas-urcs that wo have em- 
ployed in the past. 

I believe that if Prof. Hofbauer ’s views hold (and I have no doubt that they will, 
and that other things will lie brought out in the course of time to support them), 
then it will be a disgrace for any obstetrician to be compelled to terminate preg- 
nanej' either in the carlj- months for h^'peremesis or in the latter months for eclamp- 
sia, without having resorted to some of these proved facts. 

An interesting point that Dr. Hoflrauer made in the beginning of his paper and a 
point that should be circulated very much more widely than it has been, is the asso- 
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ciation of premature separation of tlie placenta with, a toxic process. It is true, we 
have all admitted it more or less. In the recent years it has been attributed to vari- 
ous etiologic factors, including placental infarcts, but Dr. Hofbauer’s slides have 
shown us very well just what takes place and he has also demonstrated by his con- 
firmatory animal experiments what the basis of tliis possible placental separation is. 

DR. HAROLD R ATT.E Y. — Some of the slides presented I could substitute in my 
own teaching course, as they are almost indistinguishable from the specimens of the 
human liver in the toxemia of early pregnancy and of eclampsia. 

It is interesting, in regard to our knowledge of histamine, that Dr. Abel first 
thought that it was the active principle of the posterior pituitary gland. It causes, 
I believe, a preliminary rise in blood pressure and later vasodilatation, and these 
two points could hardly be correlated until Prof. Hofbauer told us of the work of 
Dale, which shows that histamine stimulates the adrenals. In accidental hemorrhage 
we see very much the same thing; at the start, perhaps with only minute doses of 
tho toxin escaping into the blood stream, there is a tremendous rise in blood pressure, 
sometimes as high as 240. I might mention the fact that there is seldom a year in 
which we do not have a patient of this type die on the table. They are particularly 
and peculiarly susceptible to shock which may occur after only a moderate operative 
procedure. 

Two other substances produced in the upper part of the intestinal tract act in a 
like manner, namely, secretin and cholin. Attempts have been made to prove that 
secretin and histamine are one and the same. 

As far back as twenty years ago, in the Pharmocological Department of Cornell, 
under Prof. Hatcher, tho subject of cholin was brought up and discussed. Wo were 
especially interested because of a case of toxemia of early pregnancy. The charts 
all showed a very high rise in blood pressure follo^ving tho cholin injections, and 
later fatal shock. It is possible that this was a vasodilatation produced by putre- 
faction in tho intestinal tract. 

DR. HOPBAUER (closing). — I agree in every way with the remarks made by Dr. 
Kosmak. 

With regard to Dr. Bailey’s statements, it must be borne in mind that the blood 
supply of the brain is mainly controlled by the splanchnic system through the vaso- 
motor centers in the medulla and the midbrain, which react to the slightest degree of 
anomia. Consequently, it is quite likely that a certain distention of tho vessels in 
the splanchnic area might give rise to shock -like conditions. As regards the presence 
of cholin in the blood, there is one point to wliich I wish to call your attention. 
About four years ago, I had the opportunity of working in Doedorlein’s clinic in 
Munich, where I introduced a supplement to the local radium treatment of cancer 
of tho uterus, namely, the application of a stimulating dose of x-rays to the region 
of tho hypophysis preceding the local cervical treatment. Apart from a definite 
increase in tho number of eosinophiles and red blood cells a higher titer of the 
cholin content of the blood could be demonstrated by biologic tests after the radia- 
tion of the hypophysis. These observations illustrated that some connection must 
exist between tho activities of certain ductless glands and the constituents of tho 
blood, which arc known to play a significant part as factors in producing a power of 
rosistanen tn disease, particularly tho infections and carcinoma. On more than one 
occasion Doedcrlcin emphasized the point that the new method of treatment may 
amount for the improved general condition of the patienls, as well as a considerably 
higher percentage of cures. 
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Dr. War. C. Meagher reported a case of Chorio epithelioma with Pul- 
monary Metaetases. 

L. Ii., female, aged twenty-two years, married, admitted to Greenpoint Hospital, 
May 20, 1925, complaining of pain in both lower quadrants, foul discharge from 
vagina, and headache. In the early part of November, 1923, she was curetted at 
home for a hydatidiform mole. One week later she was admitted to Kings County 
Hospital, where, on November 19, 1923, a salpingo-oophorectomy and appendectomy 
were performed. For four months patient felt very well and then began to com- 
plain of headache, which came on suddenly, was constant and dull aching in charac- 
ter, and persisted up to admission to hospital. Coincident with the onset of the 
headache, was the beginning of the sharp pain in both lower abdominal quadrants, 
which was aggravated upon walking. In August, 1924, patient began to bleed pro- 
fusely, but gradually the amount diminished until there was but a daily spotting and 
passage of small clots, which in turn were replaced by a gray, foul-smelling dis- 
charge, the latter having been in evidence for one month, at the time of admission. 

Patient has had chronic cough for five year.?, had night sweats once, ten days 
before, hemoptysis once, one and one-half months before, and has lost twenty pounds 
in the past two months. 

Menstrual history normal. No change in habit or tj’pe until one year previously. 
First child three years before. Second, a premature, living four days, two years 
before. Both spontaneous deliveries and no postpartum complications. No miscar- 
riages. Frequent micturition at night. 

Physical examination. May 21, 1925, disclosed a fairly well-nourished female. 
Chest, slight dullness over the left upper lobe posteriorly. Abdomen, slight umbilical 
hernia, midrectus scar below umbilicus with .small hernia presenting through the scar. 
Slightly rigid in both lower quadrants. An irregular mass is felt below the umbili- 
cus extending to the symphysis and about two inches on either side of the midline. 
This mass is tender and indurated and seems to be attached to parietal peritoneum 
anteriorly. Vagin-a, introitus parous, dirty gray, malodorous discharge; old lacera- 
tion of a soft cervix that presents an external os sufficiently patent to admit the tip 
of one finger. The fundus is about the size of a twelve weeks' pregnancy, fixed, and 
veiy tender. Tentative diagno.sis, chronic degenerative fibroid uterus. 

On June 15, examination of the chest revealed many moist rfiles over entire right 
lower lobe, scattered areas of moist and crepitant rales over right middle and upper 
lobes, and marked pleural friction rub in the infracla^'icu^a^ space on the right side. 
Sonorous, sibilant, and crepitant rales were heard over the lower left lobe. 

The temperature was nonnal on admi.ssion, reached 102° during the cour.so of the 
disease and was 97° before death; pulse rate ranged from S4 to IGO; re.spirations 
were 20 to GO. 

Urinalysis varied, showing at times a faint to a heavy trace of albumin; occa- 
sional pus cells to many; once red blood cells, and once granular casts. The frequent 
blood counts showed a progressive increase of white blood cells and polys from 

426 



BROOKLYN GYNECOLOGICAL SOCIETY 


427 


10,200 to 22,400, of the former and 73 per cent to 84 per cent of the latter. The 
hemoglobin on Tallqvist estimation showed a gradual decrease from 65 per cent to 
40 per cent. The red cells ranged from 3,744,000 in the first count to 2,480,000 in 
the last. The blood culture was sterile on two occasions. The Wassermann was 
negative. Blood urea, 25.2 mg.j creatinine, 1.9 mg. The sputum and stool were 
both negative for tubercle bacillus. 

X-rays of tlie chest revealed the following: May 22, apices clear, lung fields show 
no definite infiltration or opacity; June 17, lung fields show considerable amount 
of infiltration, suggesting tuberculosis. Other clinical data must be considered be- 
fore diagnosis of tuberculosis is made. 

The patient died July 7, 1925, after forty-nine days in the hospital. 

The uterus was extensively traumatized upon removal. It is sjunmetrical and 
measures 12x15x12 cm. The serous coat over the fundal and anterior wall shows 
dense adhesions of omentum. Scattered throughout, but especially marked on the 
posterior wall, are gray-white and brownish, zones, round or oval, varying from 3 to 
10 mm. .in size. The anterior wall and the fundus are firm; the posterior wall is 
soft. The uterine cavity was filled with gray-white and tuberous masses which arc 
friable, opaque and necrotic. Upon incision these masses extend irregularly through 
the uterine wall as discrete ovoid nodules ranging from 2 to 10 mm. Many of these 
have reached the serous coat. The anterior wall is most extensively involved and 
presents as an opaque, solid mass filled with tumor tissue. In this region the wall 
measures 6.5 cm. In other regions the wall measures 2 to 2i^ cm. in circumference. 

Microscopically, sections from the compact zone of the anterior wall show com- 
plete necrosis. All vestiges of muscle have disappeared and structure of the organ 
is lost save for several thrombosed vessels. Xecrotic debris, blood, fibrin, and karyor- 
rhctic particles are present. Scattered through the periphery of the necrotic mass 
are islands of degenerating tumor Cells. Many of them are recognizable as Langhans’ 
colls occurring in thin sheets of 4 to 6 cell layers. Syncytial cells are not positively 
identified. 

Through the less affected zones of the uterus with the discrete nodules grossly 
noted, the findings are essentially as above. Blood, fibrin, and necrotic debris com- 
prise the bulk of the tumor. Scattered through are degenerating and necrotic tumor 
cells. At the periphery they are better presented. In the lumen a peripheral vein 
detached lumps of Langhans’ cells are present. The outer third of the uterine wall 
is well preserved, likewise the fasciculi of muscle and connective tissue. Section 
from the cen-ix shows normal cervical glands and injected vessels. The metastatic 
focus lies deep in the muscle zone. Its features are the same as those in the body'. 

Diagnosis . — Choriocpithelioma of uterus. 

Tube markedly thickened and indurated, measured 16 cm. in length. In its outer 
third it fuses insensibly with a parovarian cyst, so that only the abdominal ostium 
and fimbriae remain. The latter are markedly thickened and indurated. On section 
tlio tube lumen is narrow and mucous folds are normal. The muscle coat is mark- 
edly thickened and shows several injected vessels. The parovarian cyst is ovoid and 
measures 10,\-714 cm. It is lined by injected and thrombotic epithelium. Its wall 
is fibrous and hemorrhagic. 

Ovary enlarged and irregular and measured 5x4.5x2.5 cm. Its medial aspect pre- 
sents an ovoid cyst projecting from the free border and measuring 2.5 cm. Con- 
sistency is firm and color is gray-white. On section, cortex presents follicular cysts, 
the largest of which has been grossly noted. The medulla is dense, firm, and scler- 
otic. At the liiluni of the ovary lies an almond-shaped, hemorrhagic metastasis 
measuring 25x10 mm. 
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Iilicroscopically tlie tube lumen and its mucous folds are normal. The muscle 
layer shows marked edema and in foci is mucoid. The hemorrhagic areas noted on 
gross appearance are the result of interstitial bleeding. Congestion of all vessels is 
prominent. ' 

The parovarium has lost its lining epithelium. Its walls are comprised of librous 
tissue and muscle fasciculi markedly separated by edema and interstitial bleeding 
accounting for the injected mucosa on gross examination. 

The ovary presents advanced sclerosis of tunica with cortex only moderately in- 
volved. All cysts are of the granular type. Primordial follicles are scant. Medulla 
is thickened and filled compactly with largo and small sclerotic veins. No evidences 
of theca interna cysts are present. Capillaries are prominent. 

Lungs are both normal in form. The surface is studied with firm, reddish-white 
nodules, measuring 10x24 mm. in size. On section they present either clusters or 
discrete nodules invading or replacing pulmonary alveoli. The adjacent lung tissue 
shows congestion and compression. Involvement is diiluse and rather uniform 
throughout. 

Microscopically the nodules are necrotic and aU traces of lung or tumor have dis- 
appeared. Blood and fibrin are encountered. At the periphery of the nodule clusters 
of pale cells with vesicular nuclei are interpreted as Langhans’ cells. Syncytial cells 
are not defined. The adjacent pulmonary tissue shows atelectasis. 

Bia<gnosts . — Chorioepithelioma of lung. 

DISCUSSION 

DR. 0. A. GORDON, JR. — Chorioepithelioma is in some places considered a com- 
paratively common condition, but this is decidedly not true. It is considered so be- 
cause of the great difiSculty in diagnosing the condition’ histologically. The absolute 
rarity of this condition may be estimated from the fact that Dr. Symmers at Belle- 
vue Hospital has done something over 5,000 autopsies on women during his time 
there, and has discovered but two cases of chorioepithelioma, one a doubtful case 
with vaginal metastasis, and the other an authentic case. 

Undoubtedly if chorioepithelioma was as common as it is sometimes reported, 
death woidd be a fairly common occurrence, because it is a very malignant neoplasm. 
The confusion arises from tlie fact that chorionic villus has no definite location. 
Even in normal cases it sometimes circulates freely in the blood stream and possibly 
lodges in the lung and is destroyed there by the lytic action of the blood. There- 
fore, many cases are reported as chorioepithelioma that are not so in fact. 

As to the histologic diagnosis of this tumor; if the tumor is limited to the uterus, 
the best authorities maintain that histolo'gic diagnosis alone is not sufllcient; that 
its resemblance to the normal chorionic villus is so close that the diagnosis cannot bo 
made absolutely on the histologic findings. 

A word as to the treatment of this condition, which Dr. Meagher did not consider 
in the report of liis case. Many cases arc subjected to unnecessary hysterectomy fol- 
lowing hydatidiform mole in which there is a suspicion of chorioepithelioma. 

In 1917 Dr. Vineberg emphasized that vaginal hysterectomy was a good procedure 
in suspected cases. It has also been emphasized in suspected cases that abdominal 
hj'stcroctomy should be done as a final procedure before hysterectomy, and of late it 
lias been pointed out (and it seems to mo it is a most rational form of treatment) 
that radioactive substances .should be of great value in smspcctcd cases of chorioepi- 
thelioma, because the tumor is compo.sed entirely of embryonal tissue which succumbs 
readily to radioactive substances, c.specially the x-ray. 
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DR. C. A. GORDON. — I believe that radio activity applied to this tumor in the 
uterus would not be good. Although it is true that radium has a specific action on 
enibrj'onal tissue, it also, as I understand it, has a specific action on endothelium and 
blood vessels, and although the tumor itself is making rapid progress in the blood 
vessels, radium in the uterus may still further break down the blood vessels and 
speed the tumor on its wmy. 

I agree with Dr. Gordon that histologic examination of tissue from the uterus is 
absolutely of no value in diagnosis. 

An interesting thing is that ho metastasis was reported in the vagina, which is as 
a rule the first place the tumor will show metastatic growth. 

In regard to operation for tumor of this sort; although Dr. Gordon calls atten- 
tion to its great malignancy, and this is largclj" true, I am sure figures will show' 
that a tumor is of varying malignancy, and a great many cases have been reported 
of cure after operation, and cases have been reported where apparently miracles have 
been performed, where the growth in the uterus disappeared after operation on 
metastasis, and where operation was abandoned during its course because it was felt 
it was futile. 


AMERICAN MEDICAL ASSOCIATION 

SEVENTY-SEVENTE ANNUAL SESSION, DALLAS, TEXAS, APEIL 19 TO 23, 

19SG 

DR. GEORGE GRAY IVARD in his Chairman’s Address pointed out that the 
union of obstetrics and gynecologj' is essential if we are to expect better obstetric 
research, as the physiologj' and pathology of the reproductive system of women must 
be considered as a w'hole if we are to solve successfully the problems which are so 
interwoven with both sciences. Tho intimate relation between obstetrics and gyne- 
cology which exists in European clinics has, unfortunately for both branches of the 
specialty, not found universal application in this country. Gynecologj’ in its begin- 
ning was largely reparative, and therefore surgical, and its tendency was to develop 
independently for this reason. But in recent years there has been an awakening to 
an appreciation of the broader gj-necology,- which comprises all phases of the repro- 
ductive function and of which surgical therapy is but a part. 

In preventive obstetric measures lie the means of avoiding many gj’necologic le- 
sions. If the general practitioner will but do his full duty towards his obstetric 
patients, more than half of the work that is now done bj' the gynecologist will not 
bo nccessarj'. This will require the earnest attention of the obstetrician not only 
during the labor but also in the antenatal and postnatal periods. 

Tho gjuiecology of today has undergone a great, expansive change from the gyne- 
cology of yesterday, which rtas largely confined to the narrow field of operative tech- 
nic. This broader development which has taken place is largely the result of the 
application of the fundamental principles of phj’sics and chemistry in the study of 
life processes, and through the sciences of biology, biochemistry and genetics a 
better appreciation of the intimate relations existing between the reproductive 
organs and tho body as a whole has been brought about. 

The entire program of the first day ivas devoted to Cervical Disease. 
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Dr. Carey Culbertson of Chicago read a paper , on Erosions of the 
Cervix Uteri. 

Ho i^ointcd out that Icucorrliea is api)arejitly a precursor in tlie development of 
erosion, causing the maceration and disintegration of the squamous epithelium of the 
portio. Then follows the appearance of glands, cendcal in type, the papillary form 
of erosion. Attempt at spontaneous healing is represented by the reappearance of 
layers of flat epithelial cells, over the glandular structure and proliferation of these 
cells into the dilated gland lumina. The so-called follicular erosion resembles a cer- 
vical mucous polyp which has prolapsed into the vagina and taken on, again, a cov- 
ering of flat epthelium and such a development has a relation to further epithelial 
proliferation and malignancy. 

Dr. C. Jeep Miller of New Orleans discussed Chronic Endo cervicitis. 

He pointed out that endocervicitis is a deflnite clinical entity of such common 
incidence and such grave potentialities that many writers do not hesitate to atfirm 
that it causes more loss of time and more inconvenience to those atfected with it 
than does any other gynecologic condition. He believes that there is no gynecologic 
affection which is tlie subject of more misdirected and more unsatisfactory treat- 
ment. The obvious cause for most of our poor results is that past treatment has 
been directed along irrational and illogical lines in that it was directed toward mani- 
festations of the disease rather than its underlying pathology. 

The etiology of chronic endocervicitis is still far from clear. Many of the cases 
are undoubtedly due to specific infection, some from direct contact, some from a 
childhood infection which was possibly so mild that it passed unnoticed. The normal 
external os has to some extent the faculty of the internal os of proliibiting the 
entrance of pathogenic bacteria, but when injuries occur, such as lacerations from 
childbirth, or, less frequently, from careless instrumentation, tliis is no longer the 
case, and the gaping, open os and exposed mucosa offer an easy avenue of access for 
wliatever bacteria may bo present. 

Practically all types of bacteria may be identified in chronic endocer\ucitis, but 
certain types are predominant. Tlie gonococcus, the streptococcus, the staphylococcus 
and the colon bacillus are believed to occur in order of frequency, while mixed infec- 
tions aro not uncommon. 

The pehde manifestations are more usually in the ovaries than in the tubes and 
parametritis is frequent, particularly in association with posterior cellulitis. 

The symptomatology of the disease is various and is often complicated by the 
fact that when the patient reaches us we are dealing not only with endocervicitis but 
with associated or resulting pathology which may entirely overshadow the original 
lesion. The most constant sjTnptom is a leucorrheal discharge, but menstrual de- 
rangements are not uncommon. Backache and dyspareunia are not ordinarily pre.s- 
ent unless there are associated displacements or parametrial involvement, particularly 
posterior cellulitis, with extension to the utcrosacral ligaments. Sterility is a fre- 
quent complication, owing to the plugging of the cervical canal by tenacious mucus 
or by the thick cervical mucosa, or by the de.struction of the spermatozoa by puru- 
lent secretions. Constipation is frequent, and .systemic manifc.stations will vary 
according to the severitj' of the disease. 

The structural pecularitics of the cervix, its frequent exposure to trauma and 
infection, and its faculty of harboring bacteria over long periods of time, all em- 
phasize the fact that local, stipcrficial treatment is worse than useles.s, and that any 
methods which are to .succeed must be directed towards the underlying pathology of 
the deeper cervical structures. 
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Dr. Harvey B. IvIatthews of Brooklyn discussed The Sturmdorf Opera- 
tion vs. the Cautery in the Treatment of Chronic Endocervicitis. 

In comparing the results of tho cautery treatment with the Sturmdorf enuclea- 
tion operation for the cure of chronic endocervicitis it seems fair to state that cau- 
terization is, for the majority of cases, an office procedure, whereas the Sturmdorf 
operation requires hospitalization or its equivalent with an anesthesia — ^local, regional 
or general. 

Cauterization is primarily a prophylatic measure that, if properly employed early 
in the course of chronic endocervicitis, will obviate the necessity of operation later 
when the infection becomes more widely and deeply disseminated. 

Cauterization is more successful in those cases where the infection is superficial 
and tho lacerations arc not extensive. There is a type of hyperplastic cystic endo- 
cervicitis encountered during the childbearing age (infection of long standing) in 
which cauterization is contraindicated because of the resulting scar formation mth 
possible stricture or stenosis of tho cervical canal. The Sturmdorf operation will 
remove tho infected cervical mucosa with its glands and is, therefore, preferable. 

Cauterization is most successful in destroying the infected cervical mucosa after 
the menopause or preceding supracervical hysterectomy where further menstruation 
is impossible. 

The Sturmdorf operation is primarily indicated in those cases not suitable for 
cauterization, i. e., infection of long standing, deeply disseminated with cystic 
changes, encountered during menstrual life. 

Pregnancy and labor are not interfered with in any way by the superficial and 
moderately deep cauterization of the cervix. The deep and more extensive cauteri- 
zations under anesthesia, naturally, are more apt to cause complications during preg- 
nancy and labor, although G cases of 55 cauterized under anesthesia had perfectly 
normal labors. 

Pregnancy and labor, after tho Sturmdorf operation, arc not any more interfered 
with than by trachelorrhaphy. Out of a total of 28 pregnancies after the Sturmdorf 
"cone” operation, there wore 17 normal labors, 3 had moderate cervical dystocia but 
delivered normally, 1 had low forceps, 1 had cesarean section, the indication for 
which was not the cervix, C cases aborted (cause not found in the cervix). 

Drs. Bude C. Corbus and Vincent J. O’Conor of Cliicago presented a 
paper on Diathermy in the Treatment of Gonorrheal Endocervicitis. 

To obtain success in the treatment of gonorrheal endocervicitis through the use 
of diathermy, one must maintain a clear perspective of the object sought for, i. e., 
destruction in situ of the thriving gonococcal organisms which are imbedded in and 
protected by tho tissues of the cervix. At tho same time, the destructive agent 
should not produce or cause any permanent injury to the endocervical canal. 

Gonococci frequently disappear permanently from tho urethra during respiratory 
infections, and tho same thing has been noted during the pyrexia of typhoid. It has 
been demonstrated that the gonococcus is instantly destroyed at a temperature of 
11.3° r, (45° C.), or at 104° F. (40° C.), prolonged for six to eight hours. 

Since the normally nourished epithelial cell can survive a temperature of 118“ F. 
(47.8° C.), for one hour, and connective tissue cells even higher temperatures for 
longer petiods, the rationale of the therapeutic possibilities for destroying the gono- 
coccus within the living tissue by heat is manifest. 

Endocon-ical diatlicrmy is contraindicated, however, during pregnancy and in the 
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early acute stages of infection or when active pelvic inflammatory changes, such as 
salpingitis or pelvic cellulitis, are present. 

The authors use tlie cervical electrode for periods of thirty to forty minutes at a 
temperature of 116° to 117° P. (46.5°-47° C.), hut occasionally continue the treat- 
ment for sixty minutes or longer with a varied reduction in temperature. 

They pointed out that in order to he successful in the cure of gonorrheal endo- 
cervicitis, infection in the urethra, Bartholin’s and Skene’s glands must also he 
eliminated. 

Treatments must he continued until it is definitely proved that the gonococcus is 
permanently eliminated from the tissues. 

The clinical results obtained hy the careful application of this method have been 
demonstrated to their complete satisfaction in the management of approximately 360 
patients during a period of more than six years. 

Dr. George Gellhorn of St. Louis discussed Sypliilis of the Cervix. 

Ten years ago syphilitic lesions of the cervix were considered so extremely rare 
as to he without any practical importance, hut it is now recognized that the cervix 
may he the seat of syphilitic manifestations in every stage of the disease. 

The hard chancre of the cervix is usually located upon the anterior Up. If en- 
grafted on a preexisting erosion, it may more or less completely surround the exter- 
nal os, hut even then the anterior lip is definitely more involved than the rest. 
WhUe the primary lesion on the outer genitals presents and retains its characteristic 
and pathognostic aspect, the chancre of the cervix undergoes a rapid and variegated 
evolution from an uneroded induration to an ulcer which in turn either heals quickly 
or transforms into an inconspicuous erosion. In the stage of greatest development, 
it appears as a more or less deep, funnel-shaped sore mth thickened, rounded edges 
which slope down to a smooth floor of a glistening, brown color. A greyish or white 
pseudomembrane, composed of necrotic tissue, and, therefore, firmly attached, covers 
the base of the ulceration, and a thin red or reddish-brown line encircles its periph- 
ery. There is usually very little, if any bleeding, even on manipulation. Multiple 
chancres are not exceptional. 

There is no inflammatory reaction in the surrounding tissues; yet the entire cervix 
is often larger and harder from a general indurating edema and, when exposed in a 
speculum, fairly jumps into view. On account of this general infiltration the typical 
parchment-like induration of the base cannot be mapped out, except in pregnancy 
when the cervical tissues are softened, or in prolapsed uteri where palpation is more 
easily accomplished. 

The histologic picture is that of any chronic inflammation and is itself by no 
means pathognostic unless one succeeds in demonstrating the Spirochete pallida in 
the tissues. 

The cer^’ical sclerosis has no particular symptomatology. For tliia reason, the dis- 
covery of a primary lesion on the cervix is largely accidental, and it is probable that 
most cervical chancres are entirely overlooked. 

The Wassermann reaction does not become positive until two or three weeks after 
the establishment of the chancre. Spirochetes, however, can easily bo found in the 
scant secretion of the sore. 

In the secondary stage syphilis manifests itself upon the cervix in the form of 
macules, papules, and ulcers. These forms represent three successive stages in tlio 
development of lesions caused by scattered accumulations of the Spirochete pallida 
in the squamous mucosa of the cervix. They usually arc multiple and associated 
with similar lesions in various parts of the vagina and the outer genitals. 
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The essential tertiary lesion is that of a gumma. The histologic picture is essen- 
tially the same as in primary or secondary lesions. The process may involve the 
vagina or extend into the cervical canal, and is frequently associated with similar 
lesions elsewhere. The consistency is tinn but becomes soft under the influence of 
tissue necrosis. The most characteristic color is yellow, though various other shades 
may bo observed. Bleeding or profuse mucopurulent discliarge is present; but pain 
is usually absent. The lesions may heal spontaneouslj' with formation of scar tissue, 
but more often specific treatment is required. Local treatment is altogether useless. 

Dr. Grant E. Ward of Baltimore discussed Radium in the Treatment 
of Cancer of the Cervix Uteri as Now Used in the Howard A. Kelly- 
Hospital. 

He compared the later statistics with those of former years. 

Improved methods in technic have increased tlie percentage of cures in all groups, 
witli the exception of the borderline. Tliese were regarded as inoperable. Classify- 
ing the operable cases treated with radium alone, those treated with radium plus 
operation, and those treated prophylacticall}'- after opeiation as all operable, thej' 
have a total of 24, of which 14 were well when last seen. This gives a total clinical 
cure in the operable class, using operation and radium, of 58 per cent, against 57 
per cent in those treated udth radium alone. As stated above, many of the cases in 
this series are below the five-year pciiod, but he feels that they warrant these con- 
clusions when compared to our former statistics. In a further communication it is 
hoped that all cases treated in the Iloward A. Kelly Hospital prior to five years 
ago, will bo reviewed and the absolute five-year cuie noted. In this last series of 
141 inoperable cases, there resulted 43.2 per cent improvement; 28.3 per cent heal- 
ing of the primary growth; and 11.2 per cent clinically cured. A clinical cure has 
been realized in 47 (20.2 per cent) of the 2.32 cases treated, including all classes of 
patients — operable, operated after radium, recurrent after operation, prophylactic 
after operation, borderline, radium and cautery, and inoperable. Of those treated 
by radium alone, i. e., the operable (not operated), borderline, and inoperable, 28 
out of 174 or IG per cent are clinically cured. 

Dr. P. W. LYNcn of San Francisco reported liis Five-Year End-Results 
as of March, 1926, in 107 Cervical Cancers Treated with Radium 
or by Operation between March, 1916, and March, 1921. 

Three cases only were lost from the follow up and only after three years’ obseiwa- 
tion. His own observations and a critical study of the literature convinces him that 
three years’ freedom from recurrence is not a proper definition for a permanent 
cure. Ho has twice as many three-year as five-year cures. His review of the litera- 
ture shows that there were onb' 2 per cent to 5 per cent of recurrence after five 
years in the large series treated by the modern radical operation in spite of the fact 
that those series contained almost 50 per cent of borderline cases. The reported 
results of operable and borderline cases treated with radium closely parallel those of 
Bumm, who found one-third less cures after radium than operation when followed 
for six years, and more cures by radium tlian surgery when the same cases were 
followed for only three years. 

Lynch finds that the best results with radium are in the inoperable cases which in 
the past wci-e abandoned to die. Even in the seemingly hopeless cases, there are 3 
per cent to 10 per cent of five-year cures. Lynch reports his radium results in 59 
inoperable and borderline cases upon whom no operation had been performed for 
c.mcer. One inoperable case only was lost to view when well three and one-half 
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years after treatment. Two patients died from intercurrent disease without evi- 
dence of cancer at two and one-half and three years after treatment. Six died from 
cancer three to five years after treatment, while five, or 9 per cent, are well five to 
seven years after treatment. In contrast with these he finds in the literature up to 
present time only 306 operable cases radiated only and mth only 40 per cent of 
cures. Since radium cures so many apparently hopeless cases and so few operable 
cases, it does not seem as if radium w'ould solve the treatment of operable cases and 
tliat it is more than likely that vital forces in the body have much to do with the 
cure. Future improvements must be along biologic lines. 

His study shows that the ordinary panhysterectomy is absolutely contraindicated. 

He reports 23 cases upon whom competent surgeons had performed pahhysterec- 
tomies and for wdiom he gave radium as prophylaxis or for early recurrence. Every 
case was dead from cancer within four years. Two cases radiated after cervical 
resection had shown cancer are still living five years after operation. 

On the contrary, he collected from the literature 2,103 cases treated by modern 
radical operation with operative mortality of 16.7 per cent. In spite of the fact that 
this group represents 50 per cent to 60 per cent of all the cervical cancers applying, 
for treatment while the scries w'as developing, there were 42.1 per cent cures. He 
believes that since the results of surgery for operable and borderline cases actually 
exceed those of radium alone that more cancers can be cured if operable cases arc 
operated after radium and all others arc treated with radium alone, after develop- 
ing body defences by blood transfusions and general sj'stemic measures. Weibel 
shows five-year cures by surger 5 ' in 87 per cent of the early operable cases and in 
53 per cent of the other operable cases. This should be contrasted with the radium 
cures of only 40 per cent. Lynch has operated 36 cases radically with four deaths. 
Seventeen come in the five-year period. There were three operative deaths. Two 
cases were lost when well after three and one-half years. Eight cases arc well five 
and one-half to ten years after operation. He also operated an inoperable case wliich 
had been made operable by radium. This patient is still alive seven and one-half 
years after operation. He is uncertain as to which therapeutic measure deserves the 
credit. On the contrary, he has radiated five operable cases, one of which died from 
heart disease and three from cancer between three and four years. One only sur- 
vived. 

There were 27 per cent of cures by all methods for three years and 16.8 per cent 
for five years. 

Drs. E. L. Dickinson, New York, and William H. Cary, Brooklyn, 
pre.sented an Analysis of tke Cures and Failures in the Treatment 
of Sterility. 

Several thousand clinical histories of sterile unions, recorded by living expert 
students of the subject, are available for combined systematic analysis — ^particularly 
of the items absent in publications, such as charted correlation of causes, and reasons 
for success or failure. Certain essential researches on human semen, insemination 
and ovulation are defined, and their study is begun. In both matters organized 
work is called for. 

Any tubal testing, treatment, or operative procedure for sterility that is done on 
a wife, before the present condition of the husband is determined, should, in these 
days, carry the stigma of malpractice. 

Semen defects appear to account for one-third of sterile marriages, one-fourth of 
these defects offering hope of betterment. Adding his contribution of venereal infec- 
tion may bring the husband’s responsibility up to one-half, and elinrges up to him 
the least curable of the wife’s sterilities, tubes scaled b.v inflammation. 
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With the present tests of tubal patency, and the hoped for determination of the 
day of ovulation, artificial impregnation may come up to the large claims made for it. 

Curability of the ivoman in the opinion of representative gynecologists ranges 
from one chance in seven with closed tubes, to one in three in more favorable con- 
ditions. With careful selection, and by persistence in treatment it is shown that 
even better results may be obtained. Thus we may be able, after eliminating the 
grossly incurable, to relieve eventually one-half of the sterile unions. 

Dr. Donald Magomber, Boston, discussed Low Calcium as a Cause of 
Intrauterine Mortality. 

Ho pointed out that diets low in calcium do not produce sterility in the adult rat 
but affect the fertility by increasing the intrauterine mortality. 

In the rat pregnancy makes relatively small demand on tbe mothers because tbc 
young are largely cartilaginous at birth. Even where the diet is very low in calcium 
the fetus is normal at birth both in weight and calcium content. To a certain ex- 
tent it acts as a parasite upon the maternal organism and draws its calcium from 
her reserve. This is shown by analysis of the maternal calcium, by x-rays of the 
bones and by the specific docalcification of tho teeth. 

In tho rat all these effects are intensified by lactation. The mother rapidly loses 
calcium from her body to supply the needs of tbe growing young 5 but the young - 
arc now not able to get all they need and soon show signs of a lack of calcium by 
stonting, wcaloicss, and often death. This is to be contrasted with the fetal ability 
to live at tho expense of the mother. The difference is probably not however due 
to a physiologically different principle, but to the much greater needs of the grow- 
ing young and the increasing resistance of the maternal organism to sacrifice its 
reserves. That this is perhaps so is shown by the fact that low calcium causes tho 
death of the ictus even late in pregnancy with the cow. 

Lastly there is, it seems, a real lesson to be drawn from this study in regard 
to the dietetic management of pregnancy and lactation. There must bo an adequate 
source of calcium in the diet of the pregnant and the nursing woman if these func- 
tions arc to be carried out normally and with a minimum of such disturbances as 
caries, stillbirths and failures of lactation. 

Dr. Harold A. I\Iiller, Pittsburgh, reported tbe Postpuerperal Mor- 
bidity in a Series of One Thousand Cases, from Avbicb tbe following 
conclusions are available. 

First: postpuerperal morbidity occurs much more frequently than is gcncrallv 
supposed. If evenly divided every postpuerperal woman would be a sufferer in at 
least ono particular. 

Second: a fully dilated cerdx is one which is retracted over the fetal head and 
r.of ono which is spoken of as dilatable. 

Third: operative deliveries of any character seem to increase the postpuerperal 
morbidity and arc to be condemned even though we entirely disregard tho immediate 
danger of infection, except where absolutely necessarj- to preserve the life of mother 
or child. 

Fourth: temperatures during the puerperal period, even though slight, leave in 
their wake some definite evidence of damage having been done. 

Fifth: the now existing postpuerperal morbidity would seem to justify a return 
to tho rational noninterference in tho normal woman and the avoidance of all fetal 
distress, uterine inertia, or disproportion. 
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Sixth: attention to ccn’ical injuries ■tt’ill markedly lessen the discomfort of the 
patient and in cases of erosion may have an influence on decreasing malignancy. 
Seventh: make postpuerperal examinations after each delivery. 

Drs. W. C. Danforth and C. E. Galloway, Evanston, discussed Retro- 
displacements of the Uterus During Pregnancy and the Puerperium. 

About one woman in five in a series of private patients had retrodisplacemcnt 
during pregnancy and the puerperium. Iletrodisplacement during pregnancy, pro- 
vided an intelligent vigilance is exercised, need cause but little trouble. Twenty- 
nine per cent of those seen by the authors were replaced and subsequently supported 
by a pessary. The remainder corrected spontanously. Fourteen and four-tenths per 
cent showed a backward position at eight weeks postpartum. Beplacing the uterus 
and supporting it by a pessary at this time aids the process of involution but docs 
not invariably cure the displacement permanently. ■ 

Dr. Carl Henry Davis of Mihyaukee discussed the problems pertain- 
ing to the Th3T:oid in Pregnancy, giving data on the basal meta- 
bolic rate and the blood calcium. 

He pointed out that approximately 41 per cent of the last 520 women examined 
in early pregnancy had visible hypertroifliy of the thyroid. Eight of these patients 
have returned with tj'pical sjunptoms of toxic goiter within fourteen months after 
delivery. Small doses of iodine have been administered during pregnancy but none 
after delivery. No patient has returned with hj’perthyroidisra earlier than four 
months after delivery. Ovenvork, worry and other nervous strain appear as con- 
tributing causes in each case. 

The use of iodine during pregnancy by women who live in goiter districts is advo- 
cated unless they have adenoma of the thyroid. Iodine hyperthyroidism is recog- 
nized as a possibility but thus far has not been observed. The average metabolic 
rate of nine women with normal thyroids at term was +2.4 per cent. Their average 
after delivery was -1.3 per cent. The average rate of seven women with simple 
hypertrophy was +22.1 per cent before term with a later drop to +3.1 per cent. The 
average rate of nine women believed to be of the hyperthyroid type was +32.2 per 
cent before deliverj^ and a drop eleven days postpartum to +8.9 per cent. With the 
exception of two in the last group, these patients took small doses of iodine during 
the last months of pregnancy. Patients previously operated upon for toxic goiter 
are usually benefited by taking small doses of iodine during pregnancy. One such 
patient in the small group under observation apparently could not tolerate iodine. 

One patient had a successful operation for adenoma of tlie thyroid in the fourth 
month of pregnancy and later took iodine. One patient with a history of toxic 
adenoma took iodine during pregnancy with apparent benefit although she had a 
metabolic rate of +86 at term. She was .successfully operated upon twenty days 
postpartum. The baby was continued at breast and complementary feedings were 
stopped six days after the operation. The subsequent history of both mother and 
infant is very satisfactory. Prolonged nausea and vomiting in one case was evi- 
dently due to a crisis of exophthalmic goiter. The metabolic rates on this patient 
aro given. She had a rate of +81 per cent ten daj’s before delivery. Her nausea 
was lessened by the use of iodine. 

Patients with toxemia of pregnancy had low' readings. Three with edem.a and lit- 
tle or no albumin had lower readings than the single patient with high blood pres- 
sure, albumin and casts but no edema. 
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Comparative studies of the blood calcium and tliyroid function as indicated by 
the basal metabolic I'atc show no relation between the milligi’ams of calcium in each 
100 c.c. of serum and the metabolic rate. The calcium determinations in twenty- 
four women rvith uncomplicated pregnancy showed an average of 9.9T mg. before de- 
livery and 10.5 eleven days postpartum. Jilost of these women had taken calcium 
salts in addition to their food. The average for the individuals with thyroid hyper- 
trophy was slightly higher than the average for the women with normal thyroids, but 
a small series does not warrant conclusions. Throe patients with toxemia of preg- 
nancy showed a lowering of the calcium postpartum while the normal patients 
usually showed an apparent increase within eleven days. The use of cod-liver oil 
and ultraviolet light did not appear to increase the blood calcium in the few cases 
•Studied. 

The observations made thus far suggest that if a woman with a normal thyroid 
has sufficient iodine during the course of a normal pregnancy her basal metabolic 
rate will remain within normal limits although it may show a slight increase toward 
the end of pregnancy. Metabolic rates which arc well above normal limits are be- 
lieved to indicate abnormal function of the thyroid, usuallj' of slight degree. The 
return to normal limits rvithin eleven days postpartum, while the rule, does mot prove 
that the increased rate did not signify an abnormal function. These patients should 
be kept under medical observation for a long time after delivery. Many of the so- 
callcd neurotics of the past probably had disturbed thyroid function. 

Drs. Robt. Mussey, Wm. A. Plummer, and Walter Bootuby of tlie 
Mayo Clinic discussed Preg:iiancy Complicating Exophthalmic 
Goiter and Adenomatous Goiter with Hyperthyroidism. 

A study was made of all pregnant women whose pregnancy was complicated by 
these diseases and who were examined at the Mayo Clinic during the ten-year period 
from Jan. 1, 191G, to Jan. 1, 1920. Out of this group of 5,043 women examined and 
operated upon for exophthalmic goiter during this period only .32 were pregnant. 
Since approximately 70 per cent of patients having adenomatous goiter with hyper- 
thyroidism are more than forty years old, while about the same percentage of 
patients with exophthalmic goiter are less than forty years old, the proportion of 
women pregnant while having the latter disease is slightly greater than that of the 
former. 

Of the 7,228 women in the two groups only 42 (O.G per cent) were pregnant. 
This rare coincidence confirms Markoc’s statement, made in 1918, that of approxi- 
mately 100,000 pregnant women at the New York Lying-In Hospital only 8 ap- 
peared to bo suffering from hj-perthyroidism. This data can further be contrasted 
with that given in a report from tlio Mayo Clinic by Mussey in which 1.9 per cent 
of women operated upon for appendicitis and 1.7 per cent of those operated upon 
for disease of the gall bladder were pregnant. 

In tho cases of this series there is no evidence that pregnancy influenced the 
course of exophthalmic goiter. In only two of the 32 cases could the onset of the 
di.ecaso bo considered with reasonable certainty to have developed during pregnancy. 
Of tho 32 patients with exophthalmic goiter, 23 were delivered at term, 2 aborted, 
2 were delivered prematurely, 2 arc now pregnant, and three have not been traced. 

In considering the methods of treatment used for the relief of exophthalmic goiter 
in cases of pregnancy the patients are divided into two groups: those treated before 
the introduction of iodine ns a tlicrapeutic aid in the control of e.xophthalmic goiter 
(20 patients) and tho.-=o treated after this period (12 patient.s), which date.s from 
the spring of 192.3. Eighteen of the fir.<5t group received some form of operative 
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treatment. In the .second group the use ol iodine obviated the necessity of any pre- 
liminary ligations. Thyroidectomy was performed on 7 after their symptoms had 
improved under treatment with Lugol’s solution, and three were carried through 
pregnancy on Lugol’s solution without operative interference. Two patients receiv- 
ing Lugol’s solution are now under observation. 

All of the 10 patients having adenomatous goiter with hyperthyroidism became 
pregnant after the onset of the hj^ierthyroidism. All but one of the mothers had 
some form of operative treatment. One of them died, and 9 were delivered of nor- 
mal, living babies. 

Tlio authors find that the course of pregnancy and the maternal and fetal mor- 
tality were not- appreciably affected as a result of the sjuidrome due to exophthalmic 
goiter or to adenomatous goiter with hyperthyroidism nor, on the other hand, did 
the pregnancy render the control of those two diseases noticeably more difScult. 

Dr. J. Earle Else of Portland pre.sented a comprehensive paper on 
Tuberculosis of the Heum. 

With this condition there is a symptom complex consisting of irregular, mildly 
cramplilie pains persisting over a considerable length of time accompanied by tender- 
ness somewhat diffused and most marked in the lower right quadrant, anorexia, low 
fever, malaise, relieved by fasting but recurring as soon as the patient begins to eat 
again, nervousness and some abdominal distention in a patient having either pul- 
monary tuberculosis or a history of such. The finding of blood and pus in the stool 
increases the probability. A differential diagnosis between tuberculosis of the cecum 
and tuberculosis of fhe ileum alone is difficult to make. The differential diagnosis 
between ileac tuberculosis and acute appendicitis depends upon the chronicity of the 
former and the acuteness of the latter. 

The author reviewed the results of operative treatment and urged the subsequent 
use of heliotherapy and iodine. The general hygienic measures used in the treatment 
of tuberculosis should be followed. 

Drs. J. P, Pratt, Detroit, and Edgar Allen, Columbia, Mo., discussed 
Clinical Tests of the Ovarian Follicular Hormone. 

The estrous cycle of animals is not completely analogous to the human menstrual 
cycle. One thing is common to both, i. c., periodic growth. In spayed animals the 
ovarian hormone can completely substitute for the ovary and bring about all tlic 
tj-pical changes of estrus. 

In monkeys thirteen series of injections were completed in five spayed monkeys. 
Two or three injections wore given daily to insure nearly continuous action. Typical 
reddening and swelling of the vulva and surrounding region and reddening of the 
nipples have been induced, also characteristic changes in the vaginal epithelium. 
Considerable growth has been induced in the utenis. In seven of ten series bleeding 
followed discontinuance of injections in three to seven days. 

In women four groups of cases were studied. 1. Artificial menopause. 2. Hatur.al 
menopause. 3. Primarj’ amenorrhea. 4. Scanty menstruation. 

There were fi\'e series of injections in women with both ovaries removed. The 
results noted were growth of the uterus during the period of injections followed by 
regression when the injections ceased. Associated with the growth there were sub- 
jective sjTuptoms of pres-sure and a feeling of weight in the pelvis similar to that 
previously noted. 

The changes in natural menopause are largely subjective. TJiercfore, too much 
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emphasis is not to be placed on apparent results in this group. In all eases injected 
there was diminution in the intensity and frequency of hot flashes. 

The effects of injection in primarj' amenorrhea arc less striking. A slight amount 
of growth occurs, but there are no other constant findings. 

Scanty menstruation does not meet ideal experimental conditions, for there is no 
accurate measure of the function of the existing ovary. The response in this group 
was variable. One patient who had formerly menstruated scantily once or twice a 
year was brought to menstruate regularly and more profusely than ever before. 

Tlio .same person, however, had been treated with thyroid extract two years bc- 
foro with the result that menstruation became regular but remained very scant. 
This ease illustrates the possibilities of the inter-relation of the ductless glands. 

From these experiments, combined -with earlier ones on lower animals, the follow- 
ing conclusions arc made; 

1. Tho ovarian follicular hormone starts the periodic growth processes in the 
female genital tract. 

2. In ease ovulation occurs, the corpus luteum in woman, and perhaps in other 
primates, may continue this anabolic endocrine influence which probably decrease.s 
as the next menses approach. 

3. Menstruation seems to be partly due to the temporary absence of tiiis secretion 
after it has been acting a certain time. 

4. But since ovulation followed by corpus luteum formation often docs not occur, 
a specific secretion of the corpus luteum is not a necessary causal factor in the men- 
strual cycle. That the corpus luteum may possibly have a regulatory influence is not 
questioned. 

5. This same substance or a very similar one is probably secreted by or stored in 
the placenta. Its continuous availability throughout the gestation period would ac- 
count for the absence of menstruation during pregnancy. 

Du. Jaiues C. jMasson of Rocliestei’, Minn., discussed Myomectomy, 
Hysterectomy and Radium in the Treatment of Uterine Fibro- 
myomas. 

If fibromyomas do not cause symptoms, no treatment is iiidicatcd. Radiotherapy 
is indicated for all patients over forty who have fibromyomas less than 15 cm. in 
diameter, with menorrhagia as the chief complaint. It is also indicated if the pa- 
tient is nndor forty and refuses surgical removal, or if a major operation woul.d 
carry an added risk. It is also indicated in all eases of flbrosis uteri, or cases in 
which there arc essential ntcrino hemorrhages. 

Surgical treatment of fibromyomas is indicated for most patients less than forty, 
for most patients with pain or irritability of the bladder, for patients with tumors 
more than 15 cm. in diameter, for those who.se tumors arc of the pedunculated or 
.submucous type or arc undergoing degeneration or inflammation, for those whose 
tumors may not bo fibromyomas, and for tliosc with complications that require open- 
ing of the abdomen. 

Abdominal myomectomy is the operation of choice for the majority of patients 
less than forty. Vaginal myomectomy is indicated if the fibromyoma presents 
through the cen-ix-. Subtotal abdominal hysterectomy should be performed in women 
less than forty years of ago only when it is necessary to remove the greater part of 
the body of the uterus and when the cervix is in good condition. Total abdominal 
hy.'.tcrectomy is the best operation when any lesion other than carcinoma e.xists in 
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tko cervix and the abdominal operation is advisable, or when the history suggests the 
possibility of malignant change in the libromyoma or an associated malignant condi- 
tion in the body of the uterus. 

Dr. John Osborne Polak of Brooklyn summarized in a lantern demon- 
stration the present status of the Toxemias of Pregnancy. 

The fact that nausea and vomiting of greater or lesser degree occur in over 50 per 
cent of pregnant women is evidence that there is temporary disturbance of the 
physiologic balance of the majority of women who become pregnant. Continuous 
vomiting causes rapid dehydration and rapid emaciation by starvation, lowers the 
blood pressure, gradually increases the rapidity of the pulse, diminishes urinary out- 
put, increases the concentration of the body fluids, and causes the development of 
general toxic sjouptoms similar to those found in extieme star^'ation. 

In the mild cases relief may be secured by hygienic and dietetic management. 
Should the vomiting persist the patient requires re.st in bed with absolute isolation, 
and the fluid loss must be made up by hypodermoclysis, enteroclysis and the intra- 
venous injection of glucose solutions with or without insulin. 'Wflien glucose alone, 
or in combination Avith insulin, fails to produce improvement, small blood transfu- 
sions of 300 c.c. of human blood by the direct method, to which is added 500 c.c. 
of normal saline solution, has given satisfactory results. 

The author states that in his clinic it has not been neccssaiy to empty the uterus 
on account of vomiting for a period of nearly five years. 

Dr. J. P. Greenhill discitssed Eclampsia at the Chicago Lying-In 
Hospital, giving immediate and late results. 

Among the 78 cases of eclampsia analyzed there were 6 mateimal deaths (7.7 per 
cent). If wo deduct one moribund, untreated case, the mortality is 6.5 per cent. 
In 50 per cent the convulsions began before labor, in 20.5 per cent during labor, and 
in 29.5 per cent after delivery. The maternal mortality for these groups Avas 10.3 
per cent, 0 per cent, and 8.7 per cent, respectively, and the fetal mortality Avas 41 
per cent, 18.8 per cent, and 17.4 per cent, respectively. 

The incidence of operative deliveries was 62.5 per cent, iniile 36.3 per cent of 
all the labors terminated spontaneously, labor, hoAvever, had been induced in 11.3 
per cent of them. Hence, only 25 per cent of the patients had both a spontaneous 
onset and spontaneous termination of labor. 

Convulsions ceased after delh'erj' in 78.2 per cent of all the cases Avhere they 
began ante- or intrapartum. Among the 15 abdominal cesarean sections convulsions 
began before operation in 12 and in all of these cases the convulsions ceased after 
operation. 

The maternal mortality for the various forms of deliA’ery was as folloAA’s: Spon- 
taneous, 3.4 per cent; cesarean section, 6.7 per cent; forceps, 9.5 per cent; and 
version and extraction, 14.3 per cent. The fetal mortality for these groups Avas as 
folloAvs: Forceps, 9.5 per cent; abdominal cesarean section, 17.6 per cent; version 
and extraction, 28.6 per cent; spontaneous, 30 per cent, and vaginal cesarean sec- 
tion, 100 per cent. 

Among tho 78 patients, 59 per cent had no prenatal care at all, 23 per cent had 
A’cry poor observation during pregnancy, and 18 per cent had good prenatal care. 

There Avere fn'c pairs of tAA’ins (6.4 per cent). Among the 83 babies there w'ere 
23 deaths (27.7 per cent). The fetal mortality of the 75 babies that Avcrc alive 
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when their mothers entered the hospital, however, was only 20 per cent. Of the 13 
dead babies which constitute this 20 per cent, only one weighed more than 2,000 
grams (4 pounds, 7 ounces). Only 62.7 per cent of all the babies weighed 2,000 
grams or more. 

Of the 72 patients who left the hospital alive, 60 (S3.3 por cent) were traced. 
Of this number two died of chronic nephritis, 3 now have chronic nephritis and 55 
(91.7 per cent) are well. Among eighteen subsequent pregnancies ten ended nor- 
mally and one is now in progress. One patient had another attack of eclampsia 
and three had preeclamptic .symptoms for wliich the pregnancies were ended. Hence, 
among the patients wlio completely recovered after the attack of eclampsia, 26.7 per 
cent of those who subsequently became pregnant developed signs and symptoms of 
to.vemia. Tlieso patients again recovered comj)letely. 
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Cesarean Section 

Baumm, P.: Suprasjmiphyseal Delivery and Its Pield of Usefulness. Monals- 

schrift fiir Geburtshilfe und Gynilkologic, 192.3, Ixv, 5. 

Baumm reports the results of his last 133 cases of cervical cesarean section among 
a series of 7,018 labors (1.9 per cent). Two of the mothers died, a mortality of 
1.5 per cent. One of these women died of air embolism on the operating table and 
the other died of infection. These good results were obtained despite the fact that 
52 patients were unclean; that is the membranes had been ruptured a long time, 
many had fever and some even foul-smelling liquor amnii. Of the 135 children (2 
twins) three could not be resuscitated. Eight more of the children died before the 
mothers left the hospital, but seven of these deaths are attributable to the fact that 
the operation was performed too late. Hence in the interest of the child a cesarean 
section should be performed early. Likewise, in the interest of the mother early 
operation should be performed, because of the 43 patients whose convalescence was 
disturbed, there were 34 who had been listed as unclean cases before operation. 

Of the 133 patients operated upon, there were 30 who liad their second cesarean 
section, 5 who had their tliird, and 1 who was delivered a fourth time by the cervical 
cesarean section. In general, these operations were no more difficult than those done 
the first time. 

Hearly all the operations performed by Baumm were extraperitoneal (Latzko). 
The peritoneum was tom, in G9 of these cases, however, and in general it might bn 
said that during extraperitoneal cesarean section the peritoneum is torn in about 
half the cases. No harm results from this injury. 

The chief indication for the operation is a contracted pelvis. Other indications 
are placenta previa, habitual death of the fetus before term and primary atony of 
the uterus. Operating before the onset of labor had no bad effects. 

J. P. GnEENIIII.T,. 


Brandt: Ten Tears of Suprapubic (Cervical) Cesarean Section. Zeiisehrift fiir 

Geburtshilfe und Gynilkologic, 1923, Ixxxvi, 5G4. 

From a series of 105 cases occurring in G,8G0 labor.s, the author draws the fol- 
lowing conclusions: Extraperitoneal cesarean section shows a preponderance of tech- 
nical difficidties over the intraperitoneal operation. The loss of time is not consid- 
erable. In most cases the child was delivered in 5 to 10 minutes and the operation 
ended in half an hour. 

The transperitoneal procedure cannot stand a.s an independent method, but mn.st 
be classilied as extra- or intraperitoneal, accordingly as the peritoneal opening i.s 
closed before incision of the cervix, or is left open. 


4-12 
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The extraperitoiieal operation must be divided into pure extraperitoneal and lim- 
ited extraperitoneal. To the latter belong those cases in which an accidental opening' 
into the peritoneum is closed before opening of the uterus. One disadvantage of the 
extraperitoneal method is the formation of adhesions, which may cause difdculty on 
a repetition of the operation. Another disadvantage is the danger of laceration of 
the peritoneum in head presentations, when the cervical opening is too small and 
retractors are held too firmly. Here exists the danger of spilling infectious material 
into the peritoneal cavitj\ Infection is no contraindication to extraperitoneal sec- 
tion. In extraperitoneal section, the separation of the peritoneum is made easier if 
the woman has been in labor for some time and the cervix has been obliterated to 
.some extent. The author suggests the name “sectio suprapubica’’ as an inclusive 
term for all abdominal cervical sections. Trendelenburg position is not necessary. 
The longitudinal abdominal incision allows a good exposure of the operative field 
and because of its simplicity is to be preferred to all others. 

Because of its decreased danger of life, cendcal cesarean section may have a wider 
indication than the classic. Even with a dead childj section may be indicated to 
rescue the mother. 

Only in cases of infection or when hcmostasi.s of cellular tissue cannot be assured, 
should drainage bo employed. The placenta should be removed through the incision, 

The cervical scar is very strong. Two layers of sutures arc sufficient. The mu- 
cous membrane should not be included in the suture. 

Lumbar anesthesia is preferred. Undesirable action upon the child has not been 
observed. 

Caution should bo exorcised in performing section after outside operative inter- 
ference in contracted pelves because of the high fetal mortality. 

Induced premature labor should be employed only in multiparae who already have 
living children; in all other cases, after a test of labor, section is indicated. 

Makgaket Schulze. 

Essen-MoUer, E.: The Place of Cesarean Section in Obstetrics. Acta Gynecolo- 

gica Scandinavica, 1923, ii, 244. 

The author believe.'] that the classic and cervical cesarean sections are equally safe 
for the mother and the child in noninfcctcd cases, but that the cervical cesarean is 
teclmically more complicated. It is not yet settled whether the subsequent clinical 
course is equally simple and undisturbed after the former as after the latter, and 
with regard to the strength of the scar, it is not yet possible to decide Avhether the 
cervical section is to be preferred. The classic cesarean still has its field when it is 
necessary to deliver the fetus quickly, in placenta previa where severe hemorrhage 
is feared, and in old primiparao who have no prospect of becoming gravid again. 

The classic cesarean section is contraindicated in infected cases unless one intends 
to perform a Porro operation. It must jdeld to the cervical operation by means of 
which it will no doubt be possible to avoid embryotomy on the living fetus even in 
infected cases. Regarding the two cervical operations the experience gained up to 
the present time seems to indicate that there is not much choice between them as far 
as rc.sults for the mother are concenicd. There is possibly a slight preference for the 
transporitoncal operation. Regarding the children, the transperitoneal section is 
decidedly superior to the extraperitoneal and it is, therefore, to be preferred, es- 
]>e(‘ially as it is undoubtedly simple technically. 

Be.'qiitc the good results obtained with the cervical cesarean there is still a lield 
of usefulness for the Porro operation. Indications for the latter operation 'are 
vaginal atresia and extreme stenosis, and obstnicting myomata. In definitely in- 
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fected cases one may still question whether in some cases the Porro operation does 
not give the mother a better chance than the cervical section. 

In a series of 132 cesarean sections there were 9 fetal deaths (6.8 per cent), but 
7 of these infants were dead before delivery, their mothers having had eclampsia and 
abruptio placentae. One was a monstrosity, hence in reality of 124 cases there was 
only 1 fetal death and this was due to hemorrhage from the cord, the result of 
defective ligation. 

At the Lund. Clinic induction of premature labor has been discarded in favor of 
cesarean section at term. Nearly all the patients are given a test of labor, but if a 
patient has previously had dead children due to dystocia, a cesarean section is per- 
formed early in labor or even before the onset of labor, regardless of whether the 
pelvic measurements show a contraction or not. 

Cesarean section is performed in cases of eclampsia where the condition of the 
mother necessitates speedy deliveiy and where at the same time the cervix is not 
dilated sufficiently to prevent an equally easy and speedy delivery by this way. The 
classic section is preferred for those cases. In placenta previa, abdominal opera- 
tion is indicated in cases where hemorrhage appears to threaten the mother before 
the cervix is sufficiently dilated for version or other interference. In these cases 
the operation is performed in the interest of the mother. The author believes that 
more cesarean sections should be performed for placenta previa. 

J. P. Gkeenhiu,. 

Esmann, V.: The Place of Cesarean Section in Obstetrics. Acta Gynecologica 

Scandinavica, 1923, ii, 241. 

Cesarean section is not natural obstetrics and in spite of its good prognosis, its 
indications should not be extended to include conditions which can be treated by 
other means with good results to both mother and child. Such an extended indica- 
tion is habitual death of the fetus during the last few weeks of pregnancy, for one 
can induce labor prematurely and secure living children. 

A deformed pelvis which offers a real barrier is an indication for cesarean, but 
in eases of contracted pelvis where tlie shape of the pelvis is noraial and cephalo- 
pelvic disproportion will most likely exist at term, labor should bo induced pre- 
maturely. There is no good gi'ound for permitting these patients to go to term in 
the hope that they will deliver spontaneously and perform a cesarean section only 
when one realizes that delivery by the natural passages is impossible. 

Cesarean section is useful in such complications as eclampsia, placenta previa 
and abruptio placentae, but the field for the operation should be extended no fur- 
ther than is absolutely necessary. During the last few years in a series of 23 
patients who had contracted pelves, labor was induced prematurely and only one 
child was bom dead. j p Gp.EENinnn. 


Newell, Quitman U.; Cesarean Section. Journal Missouri State Medical Associa- 
tion, 1924, xxi, 269. 

The indications for cesarean section in the writer’s opinion arc; (1) Contracted 
pelvis; (2) myoma, large cysts, obstructive growths; (3) carcinoma of cervix;^ (4) 
malignancy of bladder and rectum; (5) placenta previa centralis; (0) old pnmip- 
arae; (7) eclampsia, only in elderly primiparae; (8) extensive scar tissue about 
cervix and vagina in multiparae. 

The elective time for operation is before or at the onset of labor, the indication 
having been determined beforehand. 
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Of the types of operation, the conscr\-ative cesarean section is suitable in most 
cases. The other types have their adherents and are of value in selected cases. 

F. J. SOUBA. 

Portes, L.; Cesarean Section After Exteriorization and Secondary Beplacement 
of the Uterus. Bulletin de la Socidte d ’Obstdtrique et de Gynecologic, 1924, 
xiii, 171. 

A secundipara vas admitted to the hospital at term because of rupture of the 
bag of waters. Pains did not begin until four days later and at this time the 
temperature was 100.4° The ne.\-t day the liquor amnii had a fetid odor, the 
fetal head was still above the symphysis and the cervix was dilated about 3 cm. 
The temperature was 100.8° and the pulse about 160. It was decided to empty the 
uterus and this was accomplished as follows: Under ether a median supra- and 
infraumbilical incision was made and the uterus eventrated. There was a marked 
contraction ring about the baby’s neck and the lower uterine segment was very 
pale. The abdominal wall was sutured to the uteiine wall and the uterus incised on 
the anterior surface. After removing the fetus and placenta the decidua in the 
lower uterine segment was found to have a diphtheroid appearance. This was 
swabbed with iodine. The uterine incision Avas sutured with 8 silk sutures, cleaned 
with ether and left exposed outside of the abdomen. The first 3 or 4 days after 
the operation Avere stormy. The utenis AA-as permitted to remain outside of the 
abdomen for 34 days, and daily dressings reA’calcd the fact that exteriorization did 
not greatly retard involution, for on the fifteenth day the uterus was the size of an 
orange. The lochia Avere normal. Around the stitch holes in the uterus, however, 
pus formed and these pus pockets soon ran together. On the twentieth day a 
secondary suture of the uterine AA’all with catgut was done. The infection had 
extended doAvn to, but not through, the uterine mucosa. This secondarj’’ suture 
healed readily. 

On the thirty-fourth day after operation the uterus showed no trace of infection, 

and it was replaced in the pel\'is without any difficulty, for there Averc no adhe.sions. 

The patient left the hospital fifty-one days after the first operation and at that time 

the uterus was freelA' movable. ^ ^ „ 

J. P. Greenhill. 

Planell, D. August!: Clinical Study of the Portes Cesarean Section. Eevista 

Mcdica de Barcelona, 1925, iii, 501. 

The technic of the Fortes operation is not complicated. The abdomen is opened 
as in the classic cesarean section, and the uterus is lifted outside the abdominal 
wall. The parietal peritoneum is sutured tightly about that part of the uterus 
Avhich lies in the abdominal incision, and the abdominal Avail is closed. Caro is 
taken to close the most inferior portion of the abdominal incision tightly, con- 
suming as little time as possible in doing this, because, in a uterus Avhich has been 
drawn outside of the abdominal caAuty and Avhich is in a condition of anteversion, 
there is danger of compressing the fetal placental circulation, an act which might 
result in the death of the fetus. 

Immediately after closing the abdominal incision the uterus is covered with 
towels or gauze and is incised as in a classic cesarean. Fetus and placenta are re- 
moved and the uterine incision is sutured. The uterus should then bo washed with 
ether and covered AA-ith gauze saturated with warm lactic or acetic acid solution. 

The patient is watched verj- carefully during the first fifteen days of the puer- 
perium for edema of the extremities, edema of the adnexa, and for any phlebitis. 
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■\Vlicn the uterine infection has disappeared the uterine incision, if necessary, is 
resutured, and the uterus is replaced in the abdominal cavity. 

In replacing the uterus it is necessary first to break up any adhesions that may 
have formed between the uterus and the abdominal wall. This can be done with 
the fingers. 

The author states that this operation is of great value in those cases wlicre 
there is evidence of an overwhelming infection, because by this metliod the uterus 
can be spared, a secondary suture of the uterine wall is possible, and the infection is 
kept from the peritoneal cavity. y ,, ■p.p.pr.p 


rournier, 0.: Enucleation of the Ovum in the Cesarean Operation. Pressc 

Mddicale, April 3, 1926, p. 421. 

After a considerable experience with cesarean section, having performed the 
operation 400 times, the author has now developed a method of removing fetus, 
placenta and membranes intact in one mass, the opening of the membranes and the 
removal of the fetus therefrom being performed by an assistant at another table. 
He has followed this technic in sixty cases. The operation should be performed 
as near term as possible, before labor has begun. 

The procedure is as follows: (1) Incision 18 cm. long, followed by exteriori- 
zation of the uterus, temporary closure of the incision with clamps behind the 
uterus; (2) incision of the uterus and enucleation of the ovum intact. 

The location of the placenta is determined at the first cut into the uterine wall, 
as blood escapes freely and in jets if the placenta is anteriorly placed. Wlien the 
placenta is on the posterior wall the incision in the uterus (18 cm. long) is carried 
carefully do^vn until the membranes arc exposed for three or four cm. The scissors 
are now used and the incision is completed to its full length. The open hand is 
introduced and the membranes arc separated from the uterine wall. The most 
convenient hand is then introduced into the uterus toward the pelvis behind and 
even below the lower pole of the fetus, pressure is made from below upwards, and 
the ovum is expressed intact. At times it is necessary to retract the lips of the 
wound posteriorly and to press lightly upon the posterior uterine wall. If the pla- 
centa is on the anterior wall, it is detached first, and then the above preccduro 
is employed. An iodized compress is introduced from above downward into the 
cervix and the operation completed as usual. 

There is no hurry about opening the membranes; the author thinks that the 
child cries more readily if at least one minute elapses before this is done. There is 
no bleeding from the placenta during this time. All the children delivered in this 
manner have been born alive. 

The operation is simple, clean (no spilling of possibly infected amniotic fluid), 
and elegant.” Tho author feels that this method should bo employed whenever 
possible, and that the low section is only exceptionally indicated. This new technic 
is, of course, not available when the membranes have already been roptured at the 
onset of labor. j, 

rieurent, M.: The Low Cesarean Section. Bulletin d 'Obstetrique ct dc Gyndcolo- 

gic, 1925, xiv, 615. 

Fleurent reports ten of these operations which he performed in tho last three 
years. Of these patients four were “clean” and six were “unclean.” All four 
in tho former group recovered. In two of the latter group, forceps had been 
attempted before operation. In five cases there was bony dystocia and in the sixth 
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;iii ovariiin cyst. All tlio children left the iiospital in good condition, but one 
mother died. Autopsy revealed purulent peritonitis rvhich had its origin in tlie 
uterine incision. The entire ■wound had been opened by a collection of pus. 

J. P. Greeniult.. 


Bi'lndeaii, A.: The Low Transperitoneal Cesarean Section. Bulletin dc la Societo 
d’Obstotrique et do Gyndcologie, 1926, sv, 162, 

In 1923 Brindeau performed twenty-ono low cervical operations with a mortality 
of 18.04 per cent; all these cases were infected. Since April, 1924, he has performed 
cightv'-oight low cervical cesarean sections with only one death (1.1 per cent). lie 
feels that the low operation even in clean cases is superior to the classic operation. 
After this operation one seldom fmds secondary peritonitis, adhesions, fistulac, and 
nipturo of the wound, complications with which one must reckon in choosing the 
classic operation. Nearly all the operations were performed under spinal anes- 
thesia. There arc certain dangers in this form of anesthesia, however, for among 
2.31 spinal anesthesias in pregnant women there were two deaths. 

J, P. Greenhile. 

Portes and Kisacher: The Low Transperitoneal Cesarean Section. Bulletin dc la 
Socidtd d’Obstetrique ct de Gyndcologic, 1926, xv, 275, 

i\mong twenty-eight cerncal cesarean sections performed for cephalopclvic dis- 
proportion, twenty-two were done under general anesthesia and six under spinal. 
The cases were divided into three groups. In the first or noninfcctcd group, of 
which there were six cases, the convalescence was perfect. In the second or “sus- 
pect” groups, of which there were nineteen cases, there were three cases of -pro- 
longed fever and one patient died of postoperative peritonitis. The third group 
consisted of a single definitely infected case which ended in recovery. 

J. P, GREENniEE. 

Couvelaire and Portes: Concerning the Low Transperitoneal Cesarean Section. 
Bulletin dc la Societd d 'Obstdlriquc ct de Gynecologic, 1925, xiv, 647. 

The authors have performed the low or cervical cesarean section thirty times in 

both clean and unclean cases. Ether was used fifteen times, chloroform seven times, 

and spinal anesthesia eight times. There was one death, but this could not be 

attributed to the operation. The authors believe that the cervical operation is 

more difficult to do but at the same time is more satisfactory than the classic 

ojieration. because the suturing is done in the noncontractile portion of the uterus 

and will not be subjected to the powerful uterine contractions which sutures in the 

body of the uterus mu«t withstand. Convalescence is much smoother than after 

the classic operation and the cervical operation is less dangerous in the cases where 

the uterine contents arc not absolutely sterile. ^ 

^ J. P. Greenhiee. 

Cathala, V.: The Value of the Low Transperitoneal Cesarean Section. Bulletin 
do la Societc d 'Obstetriquo ct dc Gynecologic, 1926, xv, 37. 

Tlio author has performed three low or cervical cesarean sections and objects to 
fho operation on the following grounds: The operation is performed with the 
patient in a sloping position and the liquor amnii hides the field of operation. The 
lower uterine segn^ont hugs the baby's head tiglitly, especially when the membranes 
arc ruptured. This neco.^sitafes great care to avoid injuring the child and may 
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result in hemorrhage. The extraction of the fetus is difficult. In case of hem- 
orrhage it is easier to control it m tlie cla.ssic operation than in the cervical. The 
claim that there is less risk of infection of the peritoneum in cases of infected 
liquor has not been demonstrated. The uterine ■ivound in the lower uterine segment 
is riot stronger but weaker than the wound in the fundus of the uterus. In clean 
cases the classic operation is superior to the cendcal, whereas in unclean cases they 
have equal value. In frankly infected cases hysterectomy or exteriorization of the 
uterus should be done. In a series of 110 classic operations the author had three 
niatemal deaths (2.7 per cent), one from shock and two from peritonitis. 

J. P. GREENIiir,!,. 

Kakuschkin, N.: Sectio Cesarea Vaginalis Vera. Monatsschrift fur Geburtshilfe 

und Gynakologio, 1925, Ixviii, 101. 

Objection has been made to the term vaginal cesarean section because there is 
not only no analogy in the indication between the abdominal and the vaginal cesa- 
rean section but also because the technics are different. In the vaginal operation 
the incision is made in the cervix while in the classic (abdominal) cesarean section 
the cervix is not incised. The author believes it is harmful to incise the cervix in 
doing a vaginal cesarean section and he, therefore, incises the uterine body through 
the vagina without splitting the cervix. To do this the peritoneum is cut first. 
After removing the fetus and the placenta the author curettes out the decidua. 
Three cases are reported. At the time of operation the first patient was three 
months pregnant, the second was si.x months pregnant and the third was in the 
fifth month of pregnancy. All were multiparac and in all the abortions were done 
for social reasons. 

The advantages of this operation arc easy, and quick access is had to the interior 
of the uterus and the visibility of the uterine cavity. As the vaginal cesarean sec- 
tion is ordinarily done there is difficulty in inserting the finger through the internal 
os and one works in the dark. The second advantage is the very small amount of 
traumatism which accompanies the new operation. After the old operation there is 
usually an ugly scar. p_ gp^eeniiill. 

Klistner: Are Cesarean Section Children Apneic or Asphyxiated? Zeitschrift fiir 

Gcburt-shilfc und Gynakologio, 1925, Ixxxv, 5G7. 

The author attempted to determine by animal experimentation how much the 
diminished inspiratory excitability so often seen after cesarean section was due to 
the anesthetic, and how much to some influence of the operation itself. He found 
that animals delivered without narcosis breathed immediately and regularly and 
sliowod evidence of good tone of the voluntary musculature. In cases where the 
mother was deeply anesthetized, even though only for a short time, respiration was 
established with difficulty or rrot at all and the general picture was one of extreme 
apathy; the lungs on postmortem examination showed lack of proper inflation. 
This condition the author considers to be an asphyxia caused by the narcosis, and 
it is in many ways similar to the state induced by an overdose of anesthetic in an 
adult. Children delivered under anesthesia for fetal causes rarely show this state, 
.since the condition necessitating such" deli vcr 3 ' is usually one which disturbs the 
placental interchange and hence irrterferes with the passage of anesthetic, as well 
as of oxj'gen, to the child, thrrs allowing the accumulation of CO. which acts as an 
efficient rcspirator.y stimulant. Furthermore, the cerebral pressure on the child 
during the pains seems to increase tlie excitability of the respiratorj' center. 

The cesarean .section child receives fo much oxygen from the mother and its blood 
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contains so little CO, that it need not breathe, that is, it is born in a state of 
apnea. Oxygen is very rapidly nsed up in the fust few moments after birth, how- 
ever, and CO, is produced by the heart activit}', loss of body heat, etc. ; hence, unless 
its respiratory excitability is too much depressed by the narcosis, the child will 
breathe very shortly. If it does not breathe, it passes quickly into a state of 
asphyxia from which it may bo rescued only by vigorous artificial respiration and 
the administration of oxygen. JiIakgauet Schulz. 

Miiller, P.: Spontaneous Rupture in the Scar after a Transperitoneal Cervical 

Cesarean Section Done for Placenta Previa. Monatssclirift fiir Geburtshilfe 

und Gyniikologic, 1925, Ixx, 249. 

In April, 1922, Iliisscy performed a transperitoneal cervical cesarean section for 
placenta previa in a patient’s home. The conditions were very unfavorable. The 
operation was performed on a bed, the light was poor, and the only assistant was 
a nurse. The family physician administered the anestlietic. Severe bleeding occurred 
after closure of the uterus, and after the operation the patient had an infection 
and a double femoral thrombosis. Tliis patient then became pregnant again in 
September, 1923. On June 14, 1924, she had uterine contractions, but the midwife 
in attendance found the cervix closed. Pains recurred on the sixteenth and nine- 
teenth of June. On June 20 the patient was taken to a hospital because she had a 
severe hemorrhage, A diagnosis of premature separation of the placenta was made 
and laparotomy performed. A rupture 10 to 12 cm. long was seen in the lower 
uterine segment where the incision had been made in the first operation. The dead 
child which was still within the uterus was delivered and a Porro operation per- 
formed. The author believes that when a cervical cesarean section is done in a 
case of placenta previa the sear becomes a loms minoris rcsisteniiae in subsequent 
pregnancies, Tlie sear in this case, however, showed nothing abnormal upon micro- 
scopic examination. ' gk^eniiill. 


Wetterwald, Max: Uterine Rupture Following Low Cervical Abdominal Cesarean 

Section. Zcntralblatt fiir Gyniikologic, 1920, 1, 592. 

Of a total of 201 cervical transperitoneal cesarean sections, in 100 instances 
simultaneous sterilization was performed; in the remaining 101 cases nothing was 
done to impair or prevent further pregnancies. Of these 45 went through one or 
raoro subsequent full-term deliveries. Low cendcal abdominal section had to be 
repeated in eleven, in the majority of these no trace of an old scar could be seen. 
Adhesions were not found. The remaining twenty-six patients were delivered per 
vias nciuralcs of forty children. One patient went through six subsequent spontan- 
eous deliveries, another through four, two through three, two through two subse- 
quent deliveries without disturbance. Eight of the subsequent spontaneous deliv- 
eries occurred within fifteen months after the first cesarean. Uterine rupture at 
the end of the second stage of a full-term labor, five years after the first cesarean, 
occurred in one instance. The writer points out that rupture is apt to occur when 
the placenta is inserted over the old scar. Cervical incision should be avoided in 
cases of placenta previa. A compilation of 3, COO cervical cesarean sections per- 
formed in sixty-one large clinics in the world is presented, showing that only ten 
uterine ruptures so far have been recorded. Tliis very low percentage proves the 
.superiority of the low cervical over the old classic incision. Factors which increa.se 
the danger of a uterine rupture arc; Poor suturing of the uterine wound, infec- 
tion of the wound. extcn.«ion of the incision into the uterine muscle above the 
cervix, intrauterine manipulations for the purpose of terminating labor and pla- 
centa previa in a subsequent pregnanev. 

GnovEn Lif.se, 



450 ' 'rHE AMERICAN JOURNAL OE OBSTETRICS AND GYNECOLOGY 

Weymeersch and Keiffer: Rupture During Labor of an Old Cesarean Scar. 
Bruxelles Medical, 1925, xxxii, 1039. 


These authors leport the case of a woman thirty-two years of ago, who had 
undergone a cesarean section nine years previously. Examination of the existing 
preg-nancy near term revealed no pathologj' other than slight contraction of the 
imlvic outlet. Four days before the expected date of confinement the patient be- 
gan to experience slight contractions. Abdominal examination the following moni- 
ing gave the impression that the uterine wall was extremely thin. Vaginal 
examination showed the head, which previously had been engaged, to be floating 
above the superior strait, and there was some dark colored blood in the vagina. 
The patient’s general condition was normal, but the fetal heart could not bo 
heard. Because it was felt that either rupture had taken place or that the uterine 
wall had become extremely thinned out it was decided to open the abdomen. On 
incising the peritoneum the fetus, contained within the membranes, was found to 
have been extruded from the uterus, but still attached to the latter by the placenta. 
The sac was incised and a fetus which had been dead about forty-eight liours 
removed. The area of rupture was so extensive that it was decided to do a supra- 


vaginal hystei-ectomy. 


Theodore W. Adam.s. 


Anddrodias and Balard: Obstetric History of a Woman Who Had Eight Preg- 
nancies after a Cesarean Section. Bulletin de la Soci6t6 d ’Obstetrique et de 
GynScologic, 192G, xv, 50. 


The autliors give in detail the history of eight pregnancies wliich followed n 
cesarean section. Four of the pregnancies ended prematurely, but this case well 
illustrates that cesarean section does not necessarily limit fecundity. The uterine 
scar was evidently very strong, because in tlie last delivery the child was extracted 
with a cranioclast after forceps had failed. The dystocia was caused by a con- 


traction ring in the body of the uterus. 


J. P. GREENniED. 


Tofte, A.: Delivery per Vias Naturales in Women Who Have Previously Been 

Delivered by Cesarean Section. x\cta Gynccologica Scandinavica, 1922, i, 403. 

The author reports five cases in which dclivei-y took place through the vagina 

after previous cesarean section. From these cases and from the reports in the 

literature, he concludes that if the indication for the first cesarean section is no 
longer present one should give the patient a test of labor; for experience shows 
that most women deliver from below without trouble. The scar in the uterus fre- 
quently .shows a great deal of resistance as indicated by subsequent repeated 

pregnancies in the same patient or difficult labors. In one case twins were delivered 

after cesarean section and in another version and extraction were performed, and 
ill neither case did the uterine scar weaken. Spontaneous delivery in a patient 
who has previously had abdominal section does not mean that a rupture may not 
occur in the third or a subsequent labor. 

All women who become pregnant after a cesarean must be watched carefully 
during pregnancy. During labor pi-cparations mu.st be made for operation which 
must be performed immediately upon the slightest suspicion of rupture of the 
uterus. Experience shows that only a small number of women who have ce.sarcan 
section ever become pregnant again. Tliis the author attributes to the fear of 
another abdominal operation rather than to the di.splacemejit of the adnexa which 
some atithnrs believe to bo tiie cause, j p Qf-KKNiiu.D. 
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Thorne: Normal Delivery After Traumatic Rupture of Uterus. British Jlcdical 
Journal, 1921, No. 3143, p. 4;}9. 

The author reports an interesting case of traumatic rupture of the uterus occur- 
ring in a rvoman about five months pre^ant. She was operated upon about fifteen 
liours after the accident. The woman became pregnant about nineteen months 
later and was delivered after normal labor at full term with no complications 
except a fairlj" severe postpartum hemorrhage. Adair. 


James, Mary Latimer: Report of Case with Unusual Indication for Cesarean 

Section. The China Medical Journal, 1925, xxxix, 498. 

The author reports a case of a primipara, aged twenty-four years, whose thiglis 
wore bound closely together by a very dense, gristly cicatrix, continuous anteriorly 
with tlie skin of abdominal wall with not even a pin point aperature. The deform- 
ity was the result of a bum suffered at least ten years previously. Posteriorly the 
trouble had not extended to the buttocks and perineum, nor had it involved the 
posterior portion of the labia. The thighs could not be separated sufficiently to 
permit passage of even a moderate-sized infant. 

Cesarean section was done at term and a male infant of 6 pounds 24 oz. was 
delivered. 

One month after delivery, a plastic operation was done on the thighs and the 
anterior portion of the vulva was built up. Convalescence from this second opera- 
tion was prolonged and she developed tertian malaria, necessitating intramuscular 
injections of quinine to control it. 

On leaving the hospital she was able to walk like a normal individual. Condition 
of the vagina and vulva were such that it seemed she should give birth to future 
children in the normal way. Fa^Eaic J. Sobba/ 

Kickham: Utenxs Septus Duplex. Surgery, Gynecology and Obstetrics, 1922, 

XXXV, 443. 

Kickham performed cesarean section on a woman at term on account of toxemia, 
lie found a double uterus divided by a septum one-half inch in thickness. In each 
cavity was a live female child, one weighing fi, the other G% pounds. 

E. E, WOBUS. 


Forceps Extraction 

Gamper, A.: The Prequency of Forceps Operation and Fetal Mortality. 

Monatsschrift fiir Geburtshilfe und Gyniilcologie, 1923, Ixiv, 297. 

Among 5,505 labors there was a fetal mortality of 3.C per cent up to twenty- 
four hours postpartum. Of these, 1.1 per cent died before labor, 1.9 per cent 
during labor, and O.G per cent after labor. The frequency of forceps operation in 
tlio entire series was 2.1 per cent. In general, forceps were not applied until six 
or eight hours after complete dilation of the cervix and two hours after the head 
was visible. The forceps was the last resort after all other means had failed. For 
the forceps cases the fetal mortality was 4.3 per cent, which was not much higher 
than the total fetal mortality (3.0 per cent). 

The author attempts to explain the relation between cerebral hemorrhages and 
the application of forceps. Intracranial hemorrhage is duo to three factors: (1) 
venous stasi.s; (2) compression of the head and marked overlapping of the skull 



452 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


bones during labor, especially during tlie rapid extraction of the after-coming head, 
and (3) laceration of tissue ■with or ■u’ithout a special predisposition. Venous 
stasis is the most important predisposing factor and this increases with the dura- 
tion of labor. It is, therefore, conceivable that the disturbances in the central 
nervous system due to intracranial and intracerebral hemorrhage can be avoided 
by timely delivery with forceps. If interference is delayed a long time iireparable 
damage to the nervous system may result before the forceps are applied; or vessels 
which are dilated to a maximum degree from long-continued stasis are ruptured 
by even gentle compression of the forceps. Such fetal deaths are not attributable 
to the forceps but to the obstetrician. j p queenhiit 


Rittershaus, G.: Frequency of Forceps and Fetal Mortality. Monatsschrift fiir 

Geburtshilfe und Gynilkologie, 1925, Ixix, 182. 

Among 17,942 women at the Freiburg Clinic, 1,491 (8.32 per cent) were deliv- 
ered with forceps. The latter were applied in the interest of the child more than 
twice as often as in the intere.st of the mother. The total fetal mortality was 3.78 
per cent, but among the 678 deaths there were eighty-three macerated babies and 
138 children had died before the mothers were admitted to the hospital. 

The indications for forceps delivery on the part of the mother are uterine atony, 
a second stage of four hours, threatened infection, fever, acute infections and 
heart failures. On the part of the child, the indication for interference is a heart 
rate of less than 100 durin,g a pause between uterine contractions. Since institut- 
ing the four-liour rule for the second stage (1918), tlie number of forceps deliv- 
eries lias increased, but the fetal mortality has decreased. There was no increase 
in matemal mortality or morbidity. In the Freiburg Clinic it has been shown that 
the dangers of the second stage of labor arc greater than those of the first stage and 
also that the delay in expulsion of the child after a few hours endangers the child. 

J. P. GRRENniliL. 


Berkeley: The Use and Abuse of Obstetric Forceps. The Journal of Obstetrics 
and GjTiaecology of the British Empire, 1923, xxx, 413. 

Forceps are too frequently used because of inaccurate observation and diagno.sis, 
and in the face of little or no knowledge of the mechanism and stages of labor. 

The use of forceps except as tractors is seldom justified. Manual rotation of 
the head in posterior positions usually malces instrumentation unnecessary for this 
part of the mechanism. Haste in extraction is damaging and almost never neces- 
sary. When great force had to be used in delivery forceps extraction was not the 
correct procedure for the case. While extraction diminishes suffering during 
labor, the increased risk and the possibility of lifelong suffering from injury and 
infection rules out instrumentation for the relief of pain. Before using forceps 
the practitioner should ascertain the relative .si/.e of the pelvis and head, the condi- 
tion of the genital canal, the strength of the contractions and the condition of the 
fetus. There is no definite time limit for deliveiy, and, the mother and baby 
being in good condition, a lingering second stage is less harmful than rapid deliv- 
ery. Eighty per cent of border line ca.sc.s of disproportion deliver spontaneously. 
High forceps delivery is rapidlj' being’ recognized as an abuse, not an aid to the 
obstetric art. At best onl}' a small percentage of babies can be delivered alive in 
such cases, irreparable damage is done the mother, and, whore deliver}' is not 
effected, cesarean section is no longer safe. 

Forceps wore employed 1,3,16 times in 17,738 deliveries (7.7 per cent) at the 
London Maternity Hospital. Fourteen matemal deaths occurred in the 1,336 
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cases. Seventy-two infants died during or immediately following labor; thirteen 
died later. In 7.5 per cent of cases babies were born in asplij-xia from which IS 
per cent died. Facial paralysis occurred in 3.5 per cent of cass, Erb's paralysis 
in 0.5 per cent. The indication for delivery' was prolonged second stage in 1,011 
cases. Fourteen babies died and 11 were injured in forty-nine cases where forceps 
were applied for arrest in or above the pelvic brim. Eleven babies died and seven- 
teen were injured in 21S cases of arrest below the brim. Eighty-two per cent of 
the babies were bom dead or died where attempts at forceps delivery before admis- 
sion had failed. Fever followed the application of forceps in thirty per cent of 
the cases and was severe in half that number. jj Shutter. 


Shannon: The Failed Forceps Case and Its Treatment. Transactions of the 
Edinburg Obstetrical Society, Session Ixxxii, p. 120. 

The term "failed forceps” is applied to cases where attempts at extraction with 
instruments have failed. In 2,720 obstetric cases seen by the author and his 
staff, seventy or 2.0 per cent came in this category. Fifty-two per cent were due 
to pebde contractions. In most of these the obstetric history and degree of con- 
traction should have warned tlic practitioner before the onset of labor. Occiput 
posterior position of the vertex was the second most common cause of failure. 
Errors of flexion, unusually large fetuses and contraction ring dystocia accounted 
for from ton to twelve per cent of cases. In several cases no cause for either the 
application or failure of forceps could be found, the women later delivering 
spontaneously. 

Five mothers (7 per cent) died in the puerperium, one of shock and four of 
infection. Fifty per cent of women developed temperature in the puerperium. In- 
validism, continued ill health, ruptured utenis (2 cases), fistulac, rupture of the 
symphysis pubis (2 cases) and even, insanity were some of the sequelae in the 
author’s cases. Sixty per cent of the infants wore stillborn and many died later. 

The difUculties of these cases come more fiom the faulty judgment of the men 
handling them than from the conditions themselves. In the hands of competent 
men the treatment would have been clean cut. Once interference has failed the 
quo.stion to determine is: Can delivery be effected from below? Frequently it can 
and is effected spontaneously. In some cases the second forceps application is 
successful. Occasionally cases must be treated medically before interference can be 
attempted. Experience shows pubiotomy unsuitable in these cases; the morbidity 
and mortality equal that following cesarean section. IVliere posterior position 
of the occiput is delaying engagement it might be wise to rotate the occiput ante- 
riorly and apply forceps when the emergency demands. ^V^le^e forceps have been 
applied to a brow presentation the author delivers by version if the child is still 
alive, otherwise by craniotomy. Gentle traction with the forceps is tried where 
morphine and anesthesia will not relieve contraction ring dystocia. 

In cases where examination shows delivery' from below impossible treatment lies 
between cesarean section and craniotomy. In the potentially infected case, particu- 
larlj in the presence of cervical and vaginal lacerations the author prefers crani- 
otomy to the increased maternal risks of cesarean section. Cesarean hysterectomy 
does not improve the outcome in these cases. IVlicn the baby is dead or in a 
dying condition craniotomv is indicated. 

H. W. Shutter. 


Phillips: An Address on the Failed Forceps Case. The Lancet, 192G, ccx, 113. 

H forceps fail to effect delivery, cither because they slip or because no progress 
is made in spite of strong traction, examinations with special attention to*" the 
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following points should be made: The general condition of the patient; the 
abdomen, including pelvic measurements and notation as to the position of the head 
in relation to the pelvic brim; the condition of the child, particularly the position 
of the occiput; the vagina, the presence of lacerations; edema of the perineum, 
vulva, or vagina; the existence of a tumor in the pelvis. 

The author points out that the more prominent causes for failed forceps are: 
unrotated or partially rotated occipitoposterior positions, a contraction ring around 
the neck of the child, pelvic tumors, and contracted pelves. 

The treatment of each of these conditions is then discussed by the author. Ho 
emphasizes the importance of recognizing posteiior positions, and where early rup- 
ture of the membrane has taken place or -vv'hero the patient is very fat or nen-ous 
and position is unsatisfactorily made out the use of vaginal examination is en- 
couraged. It is ■ndse to pass the whole hand into the vagina over the fetal head 
until the face or neck is reached, thus noting exactly the position of the occiput. 

Contraction ring cases should be treated by small doses of morphia. 

Pelvic tumors complicating labor are not common. 

I^Hien the forceps fail to deliver a head in the pelvic cavity, it is doubtful 
whether any advantage is to be gained by version, while in many cases in which the 
head cannot be pushed up easily, the practice is fraught with considerable danger, 
especially the risk of rupture of the uterus. 

In extreme degrees of pelvic contraction, cesarean section is the only rational 
treatment, irrespective of the duration of labor. Similarly in moderate degrees of 
contraction when the child is dead perforation is recognized as the correct treat- 
ment, if forceps fail and version is contraindicted. In cases of moderate contrac- 
tion in which forceps have failed and the child is still alive, there is a choice be- 
tween cesarean section and perforation of the living child. The tendency today 
is to extend the scope of cesarean section to these cases, irrespective of the added 
risk to the motlicr. The autlior believes that proper antenatal supervision, ending 
in induction of labor some time between the thirty-sixth and thirty-eighth week of 
gestation is very important in the prevention of failed forceps and difficult 

Norman F. Miduer. 


Das, K. N.: The Bengal Forceps. The Indian Medical Gazette, 1923, Iviii, 22. 

The average measurements of the pelvis in Bengali women are about %ths of 
those of British women. The average weight of a Bengali full-term baby is about 
six-sevenths the average weight of a British baby; while the size of the head of the 
former is proportionately smaller. British forceps frequently cause injuries to the 
mother. 

The ordinary Simpson forceps were modified making them lighter and more 
delicate, weighing one pound. Tlie pelvic curves were made a little more pro- 
nounced and the distance between tlic shanks near tiio joint wide enough to admit 
the forefinger. These special forceps arc found suitable for Indian women gen- 

F. J. SODRA. 

Hemstein, A.: The Eesults of the High Naegele and Kielland Forceps, klonats- 

schrift fur Gcburtshilfc und Gynilkologic, 1923, Ixii, 139. 

The Tc.sults of eighty-five high Naegele and forty-three Kielland forceps opera- 
tions were studied by the author. 

For the Naegele operations there was a inatcnial mortality of 3.52 per cent. 
The extensive injuries were as follows: Four complete perineal lacerations, eight 
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deep vaginal tears, five extensive cervical lacerations and six bladder injuries of 
whiclr five resulted in urethral fistulac. Only sixty-one out of the eighty-five 
children remained alive. 

Of the forty- three Kielland forceps operations, one mother died (from cardiac 
decompensation). The extensive injuries rvere as follows: Two complete perineal 
lacerations, three deep vaginal tears, two extensive cervical lacerations, and one 
bladder fistula. Seven of the forty-three babies died. 

The author concludes that the Kielland are better than the Naegele forceps 
where the head remains high in the pelvis, because traction and hence delivery 
require lesis force. Wo should not, however, be overenthusiastic about the Kielland 
forceps. Because of the difficulty in applying the blades; an accurate diagnosis 
must be made and much obstetric knowledge and experience are essential. The use 
of the Kielland forceps does not justify an extension of the indications for higli 
forceps, J, P. GREENHILIi. 


Schubert: Experiences with the Kielland Eorceps, Zcitschrift fiir Geburtshilfc 

und Gyniikologie, 1923, Ixxxvi, 134. 

The author’s experience with the Kielland forceps comprises thirty cases, with 
a fetal mortality of 0, including five high forceps, one face presentation, ono brow 
and ten cases of deep transverse arrest. From this experience, he concludes that, 
used as high forceps, the Kielland is markedly preferable to the Tarnier instru- 
ment. In definitely contracted pelves, it cannot make delivery by the natural pas- 
sages possible any more than can the Tarnier instrument and, therefore, could 
never, even in a single case, avoid a definitely indicated cesarean section. In cases 
of mild disproportion between head and pelvis, it may not bo possible to deliver 
more children than with the Taniior forceps, but they can be delivered much more 
easily and with less damage. 

In all atypical presentations, as face, brow, occiput posterior, deep transverse 
arrest, and in fact in all cases where complicated movements must be made of the 
child’s head within the pelvis, the Kielland forceps are markedlj' preferable to the 
classical forceps. 

For ordinary low forceps operations, they are at least as good as the classical 
forceps. In any case, therefore, where the definite indications for a forceps opera- 
tion are present, the Kielland instrument may be depended upon to perform it 
with the minimum of trauma for both mother and child. 

Margaret Schulze. 


Horn, 0.: The Kielland Forceps. Acta Gynccologica Scandinavica, 1923, ii, 322. 

In a series of seventy cases delivered with the Kielland forceps there was one 
maternal death, and this was due to pulmonary embolism on the fourteenth day. 
Xo mother sutTcred a marked laceration. Of the seventy children, six were bom 
dead, but three of these wore dead before the application of the forceps. None 
of the other throe deaths could be ascribed to the forceps. 

The use of the Kicllaud forceps demands an exact knowledge of diagnosis and 
more experience than use of the axistraction forceps. j p greenhill 


Eisenherg, C.: Experiences with the Kielland Forceps. Medizinische Klinik 
1924, XX, 1C94. ’ 

The author reviews the histories of seventy patients who were delivered with 
the Kielland forceps. In four cases the head was above the inlet, in fiftv-six in 
the middle of the pelvis and in ten on the perineum. In twenty cases the cervix was 
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not fully dilated and in six instances incisions liad to be made in the cemx. < Four 
of the mothers died, three of sepsis and one of peritonitis after a laparotomy. The 
severe maternal injuries were a vesicovaginal fistula which was diagnosed before the 
application of the forceps and a cervical laceration which required repair. In not 
one case was there a third degree laceration. Ten babies died, of wliich four were 
stillborn; one died intrapartum; two had tentorial lacerations; one had syphilis; 
one had a craniotomy, and one had a skull fracture from forceps which had been 
applied before the patient was admitted to the liospital. In the majority of the 
cases the anterior blade was inserted into place by making it wander. In four 
cases the Kielland forceps were successful where the Naegele had failed. The 
author feels that the Kielland forceps is superior to all other types of forceps. It 
not only replaces the classic type of forceps but also extends the use of forceps so 
that mothers and infants maj' be saved in certain cases where the Naegele forceps 
.are unsuccessful. Greenhill. 


Henkel, M.: Is the Kielland Forceps a Universal Instrument for the General 

Practitioner? Medizinische Klinik, 1924, xx, 71. 

In the Jena Clinic the incidence of forceps deliveries for the past 14 years was 
4.5 per cent, for which the fetal mortality was 7.7 per cent. When labor comes to 
a standstill due to uterine atony, forceps are not used but pituitary preparations 
are employed. In other cases episiotomy makes the use of forceps unnecessary. 

The most frequent indication for forceps delivery is fetal asphyxia. In these 
eases delivery must be accomplished quickly and without damage and this is accom- 
plished with the Naegele forceps if the fetal head is in the pelvic cavity. WJiere the 
head is high, however, and particularly if the head is not fixed and not moulded, the 
Kielland forceps give better results. 

The insertion of the anterior blade as advocated by Kielland is dangerous, as 
shorvn by such conditions as rupture of the uterus and injury to the umbilical cord. 
In cases of contracted pelves where the head is high the results with the Kielland 
forceps are not very satisfactory. The value of these forceps, while a very definite 
one, is, however, being violated by errors in judgment regarding its use. The new 
forceps should not be given to the practitioner as a universal instrument. 

J. P. GREENniLL. 

Aza, Vital: Should the General Practitioner Use Kielland Forceps? Ee vista 

Espanola de Obstetricia y Ginecologia, 1924, ix, 377. 

Aza warns against the indiscriminate use of the Kielland forceps by the general 
practitioner whose knowledge of the instrument has been gained entirely from the 
reading' of the various enthusiastic reports of its use gleaned from the literature 
(especially German). He calls attention to the fact that the original idea of the 
inventor was to be able to apply forceps to unengaged heads and through undilatcd 
con-ices. He wanis against the danger of rupture of the lower uterine segment and 
of trauma to the umbilical cord if the method of application of the anterior blade 
of the forceps as advocated by Kielland is carried out. Thor E. Goethahs. 

Wyder, T.: The Significance of the Kielland Forceps in Obstetric Practice. 

Schweizerisehc ktcdizinische Woehenschrift, 1924, liv, 253. 

The author believes that tlie Kielland forceps, just like the axistraction forcep.s, 
will in time lose its popularity. The former, hower-er, is a definite improvement in 
the construction toward an ideal forceps. There is no doubt that the new forceps 



KEVIEWS AND ABSTRACTS 


457 


with its almost absent pelvic cuitc is ideal for cases of transverse arrest of the head 
and in deflection attitudes, such as brow and face presentations, because of its bi- 
liarictal application. The Kielland forceps even wlicn properly applied has some- 
times injured the mother or the baby, but in some of these cases the operators were 
at fault because the proper conditions were not present for a forceps delivery. 

The constant repetition of the ease with which the new forceps can be used might, 
in the writer's opinion, have a bad influence, for high forceps operations will again 
become frequent. Most obstetricians, however, feel that the indications for a forceps 
operation should not be extended by the general practitioner simply because he has 
the Kielland forceps. As Kielland himself says, the instrument should not be used 
‘ to overcome bony resistance. 

For the specialist the new instrument should supplement but not entirely replace 
tiic older types of forceps. It may enable one to avoid an occasional cesarean sec- 
tion or a craniotomy on a living baby. The general practititoncr, however, should 
have only one instrument, an old type, and he should know its limitations. 

J. P. Greknhiij.. 


Heinleinf: Experiences -with Kielland Eorceps. Zentralblatt fiir Gynilkologie, 

1025 , 1 , 1485 . 

To attempt a forceps where there is a possibility of later cesarean section is 
tnkin,g too great a chance with the mother’s life, and likewise version is contraindi- 
cated after an attempt at forceps. The writer has made use of the Kielland instru- 
ment in some 37 cases with good results for the most part but not invariably. The 
instrument is not entirely harmless and in three cases there was serious damage to 
the cervix, though the bladder was not torn. To obtain the good results claimed by 
the various operators a man must bo a Kielland specialist. This forceps cannot be 
recommended for practitioners. T 


NUmberger: Forceps on the After-Coming Head, l^fonatsschrift fiir Geburtshilfe 
und Gjuisikologic, 1922, Ivii, 305. * 

There arc two ways to account for the deaths of children who arc born with the 
head last; namely, asphj-xia and injury (fractures, paralyses and intracranial liemor- 
rhages). For those who died of a.sphyxia, manual extraction of the head did not 
help and to those who Iiad injuries, it did harm. Forceps, liowcvcr, can .save babies 
and arc indicated in all cases where the Smcllie-Vcit or Wiegand-Martin maneuver 
docs not yield results within a reasonable lengtli of time. In all cases where the 
face is diicctcd anteriorly, no attempt should be made to rotate the face postci-ioriy 
but forceps should bo applied immediately. The forceps should always be applied 
under the child. The author is very well satisfied with his results and emphasizes 
the importance of having the forceps ready for use at every case of breech presenta- 
tion. 

J. P. Gr.EExniLL. 

Fink, K.: Kielland Forceps on the Breech. Zentralblatt fiir Gynakologie, 192.'5 1 

1 4r\n 0 7 **' J J 


link made use of the Kielland forcep.= on an impacted breech pre.«entation and 
was smrprised at the remarkable facility of delivery. The child was born dead but 
tlio opcriition was n rcniarkablG xsucres*^, ^ 

Little. 
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Hermstelu, A.; Forceps Applied to the Breech. Monatssehrift fiir Gcburtsliilfc 
und Gynakologie, 1925, Ixxi, 125. 

The author reports four cases of breech presentation wliich were successfully de- 
livered with forceps. He believes that in a breech presentation wlien the hips are in 
the pelvic cavity in sucli a way that the bisiliac diameter runs transversely, the con- 
dition is unphysiologic and as anomalous a position as transverse arrest is in head 
presentations. In those cases extraction .alone will not suffice because rotation of one 
hip to the front is necessary. For this pui’pose the Kielland forceps are especially 

J. P. Greenhill. 


BOOKS RECEIVED 

NEItVOUS AND MENTAL DISORDEES PKOM BIRTH THROUGH ADOLES- 
CENCE. By B. Sachs, consulting neurologist to the Mount Sinai and Montefiorc 
Hospitals, etc. and Louis H.ausman, instructor in ncuroanatomy, Cornell University 
Medical College, etc. With 110 illustrations including three full page plates. Paul 
B. Hoeber, New York, 1926. 

ERGEBNISSE DEE MEDIZINISCHEN STEAHLENPORSCHUNG. Heraus- 
gegeben von H. Hohlf elder, Frankfurt a.M., 11. Holthusen, Hamburg, 0. Juengling, 
Tuebingen, und H, Martius, Bonn a. Eh. Band II. Mit 520 toils farbigen 
Abbildungen im Text und auf 3 photographischen Tafeln. Verlag von Georg Thiemc, 
Leipzig, 1920. 

ELECTROTHERMIC METHODS IN THE TREATMENT OF NEOPLASTIC 
DISEASES. By J. Douglas Morgan, M.D., formerly radiologist, Ross Pavillion, 
Royal Victoria Hospital, Montreal, etc. etc. Illustrated with 36 line and half- 
tone engravings. F. A. Davis Comp, any, Philadelphia, 1926. 

EVOLUTION AND GENETICS. By Tliomas Hunt Morgan, professor of e.x- 
porimental zoology in Columbia University. Princeton University Press, Princeton, 
1925. 

DER KUENSTLICHE ABORT. Von Professor Dr. G. Winter, cm. Dircktor dor 
Univ. Prauenklinik in Hocnigsberg. Verlag von Ferdinand Enke, Stuttg.art, 1926. 

EDGAR’S PRACTICE OF OBSTETRICS. Revised by Norris W. Vaux, clinic.al 
professor of obstetrics in the Jefferson Medical College, etc. Sixth edition. With 
684 illustrations, including 5 colored plates and 38 figures printed in colors. P. 
Bl.akiston’s Son and Co., Philadelphia, 1926. 

INSTRUMENTELLE PERFORATION DES GRAVIDEN UTERUS und ilirc 
Verhuetung. Von Professor H. v. Pcliam, Vorstand dcr ersten Univ. Prauenklinik 
in Wien, und Privatdozent H. Katz, Assistant der ersten Univ. Fraucnklinik in 
Wien. Verlag von Julius Springer, Wien, 1926. 

BIOLOGIE UND PATHOLOGIE DES WEIBES. Horausgegeben von Pro- 
fessor Josef Halban in Wien und Professor Ludwig Seitz in Frankfurt a.M. 
Lieferungon 25 und 26. Urban und .Schwarzenberg, Berlin und Wien, 1926. 

LEIIEBUCII DER STRAIILENTHERAPIE. Band III. Die Strahlentherapie 
in dcr inneren Medizin. Ilerausgegcben von Professor P. Gudzent in Berlin und 
Professor II. Holthusen in Hamburg. Mit 160 Abbildungen im Text und 6 farbigen 
Tafeln. Urban und Schw.'irzenberg, Berlin mid Wien, 1926. 



The American Journal of 
Obstetrics and Gynecology 

VoL. XII St. Louis, October, 1926 No. 4 


The American Gynecological Society 

1876-1926 

Semicentennial Meeting- and Anniversary Dinner- 
Stcckbridge, Mass. 

May 20, 21, and 22, 1926 


Original Communications 


ENDOJilETRIOSIS OF THE SAC OF A RIGHT INGUINAL HER- 
NIA, ASSOCIATED WITH A PELVIC PERITONEAL 
ENDOMETRIOSIS AND AN ENDOMETRIAL 
CYST OF THE OVARY f 

By John A. Sampson, M.D., Albany, N. Y. 

(From the Gynecological and Pathological Deparimenis of the Albany Hospital and 

the Albany nlcdical College) 

I N RECENT years ivc have acquired many interesting facts, near facts 
and fancies in regard to the structure, activity and origin of benign 
ectopic endometrial tissue. "We liave learned that this tissue presents 
tlie same variations in structure as the mucosa lining the uterine cavity 
and that it is often governed bj* the same natural laws as the latter in 
its reaction to menstruation, pregnancy and the menopause. "We have 
also Icanied that just as endometrial carcinoma invades the uterine wall 
so at limes may benign endometrium do the same, the latter giving rise 
to a direct or primaiy uterine endometriosis, the so-called adenomyoma 
of mucosal origin or adenomyosis uteri interna. 

The e.\perimental work of Stilling,* Loch- and others has shown that 
hits of uterine tissue of tlie lower animals may be tran.splanted to other 

•The addro-s.-sps dolivored at the Anniversary Dinner will bo publislied in tiie special 
volume of the Society Transaction.s. 

tPresented at tlie Kiftv-fir-t Anniml Meeting of the American Gvnecologlcal Soci- 
ety. Stockbridse, Ma.>=.=.. May 22, 1926. 

Noti:: Tlio Editor accepts no re.sponsibility for the views and statements of 
authors as published in their “Original Communications,” 
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parts of the body of the same animal and there grow. The incidence of 
endometrial tissue in the scar of the abdominal incision after cesarean 
section and other pelvic operations in which it was possible to have con- 
taminated the abdominal wound with fragments of endometrial or tubal 
tissue indicates or at least suggests, that under favorable circumstances 
this tissue may be unintentionally but successfully transplanted by the 
surgeon in human beings. 

The experimental work of Jacobson^ and others, especially the work 
of the former on monkeys, demonstrates that bits of uterine mucosa scat- 
tered in the pelvic cavities of these animals may give rise to peritoneal 
implantations of this tissue, resembling the lesions of peritoneal endo- 
metriosis in women. We Imow that fragments of endometrial tissue 
sometimes escape into the peritoneal cavity with a back flow of blood 
through the tubes from the uterine cavity during menstruation, from the 
rupture or perforation of an endometrial cj’^st of the ovary, and possibly 
from the menstrual reaction of endometrial tissue on the peritoneal sur- 
face of the various pelvic organs and structures. It would seem natural 
to believe that under favorable circumstances this endometrial tissue 
might become implanted on the peritoneum and there grow giving rise 
to the endometrial tissue in the lesions of peritoneal endometriosis just 
as similar lesions arise in experimental peritoneal endometriosis in the 
lower animals and as cancer becomes implanted on the peritoneum in 
peritoneal carcinosis. 

I have observed bits of endometrial tissue in the venous sinuses and 
possibly the h’^mphaties of the uterine wall in patients operated upon 


Fig’. 1. — Peritoneal endometriosis in the posterior cuidesac obliterating the bottom 
of tlie cuidesac by fusing tlie anterior wall of the rectum to the posterior wall of tne 
cervix uteri (natural size, from colored sketch made at the operation). 
tient was thirty-seven years old and single ; the uterus was retroflexed, both tubes 
were patent, and the induration in the cuidesac. caused by endometriosis, w.t’ easily 
detected prior to the operation. A similar lesion in a hernia sac might constrict or 
occlude the lumen of its neck, as shown in Fig. G. 

Fig. 2. — Peritoneal endometriosis about subserous leiomyomas in the anterior wall 
of the uterus (natural size). Adhesions resulting from the peritoneal reaction are 
present and a hematoma, possibly of endometrial origin, has developed in these. The 
patient, aged forty-six years, has a multinodular myomalmis me. us. An ext'’n« ve 
peritoneal endometriosis was present with lesions in the right ovary, on the posterior 
and anterior surfaces of the uterus and in the posterior cuidesac. (See Figs. 7 to 
inclusive.) Both tubes appeared normal and patent. The hematomas in the hernia 
sac shown in Fig. G might have had an origin similar to the one in this illustration. 

Fig. 3. — Under surface of the right ovai-y (Fig. 14) showing pigmentation ap- 
parently due to the incomplete absorption of blood (natural size). For the histologj' 
of this lesion see Fig. IG, Endometrial tissue was not found in the ovary. 

Fig. 4. — Appearance of the peritoneal lesions of the anterior cuidesac (natural 
size). Fig. 13. The pigmentation is in part due to the incomplete absorption oi 
blood (see Fig. 17). Endometrial tissue was found in some of these lesions (see 
Fig.s. 17 and 20). 

Fig. 5. — ^Appearance of the peritoneal lesion in the posterior cuidesac (natural 
size) Fig. 14. It apparently represents a later stage of the process shown in Fig. 4, 
For its histologic structure see Fig. 22. 

Fig. C. — Endometriosis in a hernia sac (natur.al size). The entire .sac including 
its neck and part of the intraabdominal portion of the round ligament were removed 
in one piece. Tlie sac has been opened down to its neck. The abdominal opening E 
is constricted b 3 " the peritoneal endometriosis in this situation, similar to the con- 
dition shown in Fig. 1. The "arrow” indicates the course of the lumen of the nock 
of the sac which was obliterated (or nearly so) by the reaction associated with 
endometrial tissue in its walls (Figs. 25 to 30). Two pedunculated hematomas (7i) 
apparently arising in adhesions are present and are po.ssibly of endometrial origin 
(Figs. 31 to 33), as was the one shown in Fig. 2. The endometrial lesions in the 
sac (including ILs neck) are similar to those shown In Figs. 1 and 2. 
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during the menstrual period. Realizing the activity of this tissue 
and the fact that it may grow when transplanted in favorable soil 
we believe that possibly metastasis may occur through these channels. 
There are then many indications that the invasion and dissemination 
of benign endometrial tissue at times follows the same channels as 
carcinoma and chorioepithelioma. 



Pholomlcrographs (x CO) of implaniation-like lesions of endomc- 

(caso shown in ^ of the right ovarJ^ tube, .and upon adhesions 

veaso sj)o%%n jn iMg. /)„ Their hlstolog^ic structure is identical with thnt nf 

they represent an Implantation of endometrial tissue or a meta- 
Plasia of the peritoneal mesothelium? I believe the former. 


Pelvic peritoneal endometriosis therefore represents but one phase of 
hetex'otopic or disseminated endometrial tissue just as iieritoneal carci- 
nosis secondary to cancer of the pelvic organs, repre.sents only one phase 
of lieterotopic or disseminated cancer. Peritoneal endometriosis may be 
defined as iinplanlalion-like peritoneal lesions developing in Avomen dui'- 
ing their menstrual life and usually occurring in situations easily 
reached by material escaping into the peritoneal cavity from the tubes 
ovaries or oflier pelvic .structures. These lesions are characterized by 
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Fig-. 8, — Photomicrograph (x 60) of endometrial tissue apparently invading the 
right ovarj’- (case shown in Fig. 2). The condition pi-escnt has arisen from two 
processes : one is the actual invasion of the ovary by the endometrial tissue, and 
the second, and probably the more active one, is the growth of tlie tissues of the 
ovary over the endometrial tissue upon its surface, thus enveloping it. 



Pig. 9. — Photomicrograph (x 25) of endometrial tissue in the posterior uterine 
wall near its peritoneal surface (ca.se .sliown in Fig. 2). As in the lesion shown in 
Fig. 8, tlio present condition probably arose from endometrial tissue deposited or 
developing upon the posterior surface of the uterus and the subsequent invasion of 
that organ by it and also the growtii of the tissues of the uterus over it. 


llie well-lmown re.sult.s of peritoneal irritation .such a.s granulation and 
scar tissue, adhesion.s and various peritoneal inclusions and in addition 
by the presence of endometrial ti.s.sue cither on the surface of or em- 
bedded in these lesion.s, hearing the same relation to them ns does cancer 
in peritoneal carcinosis and like the latter at times invading underlying 
structures. 
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FIk. 10. — Pliotomicroerapli (x 5) of a section ihvouKli one of tlic subsevoiis leioinyo- 
iniif! covered with adhesions and the Jicmalonia in these adliesions (Figr. 3). Im- 
plantation-iiltc le.slons of cnRomctrial ti.ssue are present upon tlie .surface of and 
linboddod In the adho.sion.s ; a- (sec Fig. 7), b (see Fig. 11), and c (see Fig. 12). 
The hematoma is lined by Io\v to cuboldal epithclium-like cells and its contents con- 
sist of blood and phagocytic cells containing blood pigment. It is impossible defi- 
nitely to state its origin. It miglit be an endometrial hematoma, and may have arisen 
from* tlic accumulation of menstrual blood in a cavity similar to that shown in Fig. 
11 or It miglit be a liemorrhagic peritoneal c.vst. The hematomas shown in Fig. 6 
miglit have had a similar origin. 



m adhe.«ions about tiio subserous leiomyoma 

■ boan in big. II (c). The adhesions arc similar to tho.«e re.sulting from other 
peritoneal iri;itam.s and. in addition, a dilated gland-like .structure (</) is present 
in the tip of one of the adhesion.>!. Its histolog>' is similar to that of a dilated 
Vi vn *'•' cuboidal epitUelium-llkc colls with hemorrhage into the 

the »‘epcmbles atypical endometrial stroma. Should 

lh‘ blood -ibout the dilated gland rupture into its lumen (as well it niigiit) a hema- 
toma would develop .•=imilar to tho.se shown in Fig.s. 2 and 10 and Figs c and 31 
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The stucTj’- of the distribution of the lesions of early pelvic peritoneal 
endometriosis at the time of operation demonstrates that they apparently 
consist of material escaping from the tubes or ovaries into the peritoneal 



Fig’. 12. — Photomicrograph (x 60) of adhesions about the subserous leiomyoma 
sho-wn in Fig. 11 (b). Endometrial tissue is shown imbedded in the adhesions and 
protruding into a space lined by flattened cells, possibly a lymphatic, but more likely 
a. dilated venous capillary. A definite inclusion of the peritoneal mcsothelium is 
shown at lies. 



Fig. 13. — Peritoneal endometriosis associated with an endometrial cyst of the left 
ovary and an inguinal hernia. View of the pelvic contents showing the distribution 
of the lesions in the anterior culdesac (x ■li ). Pigmented scars (B) are present 
in the normal depressions of the culdesac and also in the peritoneum about the 
abdominal opening of the hernia (R). The gross appearance of one of the peritoneal 
.scars Is shown in Fig. 4 and its histologic structure in Fig.s. 17 and 20. 

cavity and the local reaction against the same. Four possible sources of 
this “material” suggest thcm.selve.s. 

1. Bacterial infection. The histologic study of the lesions of pelvic 
peritonitis convinces me that this is not a cause. Furthejanore, one of 
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the outstanding features of patients Avitli peritoneal endometriosis is that 
the tubes are usually patent. It u’ould seem that salpingitis occurring 
in the fii-st half of the menstrual life of women lessens the incidence of 
peritoneal endometriosis in later years. 

2. Ovulation permitting fragments of ovarian tissue to escape into the 
pelvis. I believe that possibly this tissue may at times become implanted 
on the peritoneum and there grow but I doubt its ability to form tissue 
with the struelnre of the ulerine mucosa. 



Fip. 11. — View of the ptUic contents .showing the distribution of the lesions in 

tl>c postciior cuUIcsic (x -’i) same case as Fij;. IS. The cy.stic left ovary, wliicii 

wo.s adlicrcnt by its under and lateral sui faces to the posterior layer of the left 
broad licanient. lias been freed and lifted out of the pelvic cavity. The uterus is 
dr.UMi upward and forward. Tlie lift o%ai> is also shown in ci osb section. Foi the 
lilstoiojiic stiucturc of the walls of the endometrial cyst or hematoma of the left 
ovary .see Fiirs. l.S, IS. and 19. ncccnt-appcarinf? pigmented lesions are present upon 
tiie under .suiface of tlie right ovary and upon the adjacent posterior surface of 

tiic uterus (£?-/>’). Older lesions aie present in tlie bottom of the culdc-sac and on 

the light utdosicra! lig iniciit tUad ). Tne gross app-auneo of the le^ims i.jnn 
the right ov.arj- and in the culdesac are shown in Figs. 3 and 3. and their histologic 
stuietuic in Fig.s. 10 and 22. Tlie distribution and character of the peiitoneal lesions 
in tills c.a.se indicates or at least suggests that tlioy represent the local reaction to 
blood esciipuig into the pelvis either from the peiforation of the endometrial evst 
1 ovar>- or from the tubes (which appear normal and patent) or from 

botli of these sourcc-s. ' 
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3. The menstrual reaction of endometrial tissue on the surface of the 
ovary and the nipture or perforation of an endometrial cyst or hema- 
toma of the ovary. A study of those eases has convinced me that perit- 
oneal endometriosis does arise from this source but as peritoneal lesions 
may be present vdthout any demonstrable endometrial tissue in the 
ovaries we must conclude that the latter cannot be tlie only cause of 
peritoneal endometriosis. We, therefore, must look for an additional 
means by whieh menstrual blood maj’" gain access to the peritoneal cavity. 

4. Menstrual blood escaping through the tubes as a back flow from 
the uterine cavity and from the tubal mucosa. In 257 cases of peritoneal 
endometriosis, encountered the last four years, both tubes appeared to 
be patent in 250, a unilateral hematosalpinx was present in one (other 
tube patent), bilateral hematosalpinx in four and bilateral pyosalpinx in 
two. Patent tubes apparently inerease the incidence of peritoneal endo- 
metriosis and possibly' the relatively large number of patients with 
hematosalpinx (five) may be of some significance. In all six cases with 
occlusion of both tubes the peritoneal lesions might have been present 
before the tubes were closed. A translation of these findings might read 
that during the menstrual life of women some substance escapes through 
the tubes into the peritoneal cavity which plays an important role in the 
etiolog;^’- of pelvic peritoneal endometriosis, including the development of 
endometrial tissue in the ovaries. We have noted that peritoneal endo- 
metriosis apparently arises from the escape of the contents of endometrial 
cysts of the ovaiy into the pelvic cavity and from the menstrual reaction 
of endometrial tissue on the surface of that organ. Tlierefore it would 
seem that menstrual blood from any source might be a cause of pelvic 
peritoneal endometriosis. Tlie distribution of the pelvic peritoneal le- 
sions in the early cases is often such as to indicate their origin from 
material escaping through the tubes as well shown in the case reported 


Pipr. 15. — Colored photoinicrofjraph (x 60) of a portion of the wall of the endome- 
trial cyst of the left ovary (Pig:. 14). In the right half of the photomicrograph the 
epithelial^ lining is st'll present while In the left half it is absent. The pigmented 
phagocytic cells, which constitute a large portion of the lining of the cyst, represent 
the attempt of the ovarian tissue to take up (absorb) the blood (menstrual) in its 
tissues and cavity. In other portions of the cyst wall typical uterine mucosa was 
present (Pigs. 18 and 19). 

Pig. 16. — Colored photomicrograph (x 60) of the pigmented lesion upon the 
right ovary (Pig.s. 3 and 14). Gi’anulation ti'^sue containing pigmented phagocytic 
cells, similar to those .shown in Pig. 15. has developed upon the surface of the ovary 
and has arched over and included portions of the surface epithelium (.8. S.). I be- 
Iieve_ it represents a reaction to blood deposited upon the surface of the ovary and 
the incomplete absorption of this blood. A similar reaction (without the blood pig- 
ment) may arise from any irritant, and. should a foreign body, such as a piece of 
silk thread, a bit of cancer or endometrial ti.s.sue, lodge upon the surface of the 
ovarj', this foreign body might be enveloped bv gi'anulation tissue just as the surface 
epithelium is in this illusti'ation. Endometrial tissue was not found in the lesions 
of this ovary. 

Pig. 17. — Colored photomicrograph (x 60) of the pigmented peritoneal lesion 
shown in Pig. 4 and in Pig. 13. The vascular, newly-formed connective tissue upon 
the surface contains phagocytic pigmented cells similar to those shov/n ’n the t'vo 
preceding illustrations. 1 believe it represents a later stage of the condition shown 
In Pig. 16. Deeper in the uterine wall is a space cont.aining and lined by tissue 
of the structure of the uterine mucosa. A small .amount of blood Is present In this 
“'endometrial c.avit.v.” Should a large amount .accumulate .a hematoma would bo 
formed .as in Pig. 21. Por photomicrographs suggesting the development of this lesion 
see Pig. 20. 
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by Davis at this meeting. Phagocytic cells containing blood pigment arc 
often present in the peritoneal reactions associated with peritoneal endo- 
metriosis. The distribution of these phagocytic cells often indicates that 
the blood did not necessarily arise from menstniation of the endometrial 
l.issue in these lesions. Blood is occasionally obseiwed escaping from the 
tubes of patients operated upon during their menstrual period. "Why 
.should not. this blood be considered an equally efficient factor in the 
etiology of pelvic peritoneal endometriosis as that arising from endo- 
metrial tissue in the ovary? 

From this indirect and direct evidence I have concluded that men- 
strual blood escaping into the peritoneal cavity by any route, as through 
the lubes, f]*om the perforation of an endometrial cyst of the ovary or 
from the menstrual reaction of endometrial tissue on the peritoneal sur- 
face of any pelvic stmeturc, may at least be a frequent cause of the 
lesions in pelvic peritoneal endometriosis. Also, the endometrial tissue 
ill these Ic.sions rc.sults either from the implantation and growth of frag- 



Fig:. IS. — niiotomicroBmpli (x 10) of .-t portion of tlio wall of the ondoinctrial 
cy.^l of the left ovary, whirh wa.^ firmly aOhorent to the posterior layer of the broad 
lie.ament. A i)atch of typical “uterine nnico.sa’’ (see Fig. 19) is present, tlie surface 
epithelium of which is continuous with the epithelium lining the le.s.s typical endome- 
trial portions of tlic cy.st. Tiie wall of tiie cy.st i.s relatively tliick in tlie right half 
of tlH- .section duo to portions of tin' bioad ligament winch aie fus, d witli it and whiclj 
were removed witli tiie c.vst. Glands (Eiul.) of endometrial tvpe are pi'esent in tlii.s 
ti*-sue .and these can be traced through the wall of the evst into the uterine mucosa 
lining its cavity (see arrow and al.so Fig. 19). The fusion of this portion of the 
cy.«t wall with tlie posterior l.aycr of the broad ligament mu.st have arisen from 
the reaction eitlier to tlie contents of the cy.st escaping througli a perforation of the 
lattei- or to an Irritant from .anotlier source causing or associated with the endome- 
tilosi.s in tills .situation. 


meiits of endometrial tis.sue, which we know are sometimes present in 
mcibstnial blood, or else in some magical and mysterious way menstrual 
blood converts the peritoneum into ti.ssue witli the structure of the 
uterine mueo'=a. The endometrial lesions of peritoneal endometriosis do 
not arise in all portions of the peritoneum soiled by menstrual blood as 
indicated by scar-like areas containing blood pigment, .some with and 
otlici-s without demonstrable endometrial tissue. We must therefore con- 
clude that if the endometrium in these le.sions arises from the stimula- 
tion of iicritoneal mesothelium by menstnial blood, either there must be 
a solid element in this blood which acts as a specific irritant to the 
mesothelium. or else there are .scattered throughout the pehic peritoneum 
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areas of potential miillerian tissue which under -the specific action of 
menstrual blood develop into endometrial tissue. The lesions are most 
frequently found in the dependent portions of the pelvis and in its 
natural folds and pockets. Their distribution, therefore, would seem to 
depend more upon gravity and other physical factors than upon the 
presence of areas of dormant endometrial tissue scattered throughout 
the pelvic peritoneum and in the serosa covering the various organs arid 
structures which maj^ he in the pelvis. 



Fig-. 19. — Two photomicrographs (x 60) comparing the "uterine mucosa” of the 
ovarian cyst with that lining the uterine cavity. The liistologic structure of the two 
are identical. The photomicrograph (to the left) is of the portion of cy.st wail 
indicated by the arrow in Fig. 18. From the study of other sections of this area 
the gland o could be traced through the cyst wall into the "uterine mucosa” lining 
its cavity. This suggests that the endometrial tissue in the ovary might have pri- 
marily arisen from similar tissue developing upon its surface. The ov.arIan cyst or 
hematoma could have arisen from the retention of menstrual blood in endometrial 
tissue in the ovary like that in the uterine wall (Fig. 17), just as the hematoma 
in the wall of the cervix shown in Fig. 21 probably arose. 


itcnstrual blood undoubtedly irritates the peritoneum causing inflam- 
matory exudation, gi'anulation tissue, adhesions and peritoneal inclu- 
sions. These would be the very conditions which would favor the reten- 
tion and growth of any epithelium or other tissue present in this blood, 
just as similar peritoneal reactions malic po.ssibIe the retention and 
growth of fragments of cancer escaping into the peritoneal ca^oly. 
While menstrua] blood may be very in,iurious to the mcsoUwliuni the 
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fragments of uterine tissue in it might remain alive for a longer time, 

being more accustomed to its presence. 

I fully appreciate the fact that many interesting tubular structures 
and cavities lined by epitlielium-likc cells, similar to those of the uterine 
mucosa, may arise from the inclusion of peritoneal mesothelium by 
granulation tissue as a result of peritoneal irritation, but I am not con- 
vinced that these structures ever develop into typical endometrium. On 
the other haiid, I do believe that fragments of endometrial tissue escap- 
ing into the peritoneal cavity at times become implanted on the surface 
of the peritoneum much in the manner of carcinoma, and as experi- 



FIr. 20. — Two pholoniicroKrapbs (x 25) of endometriosis of the anterior wall 
of the iitt'nis from the same block of tissue a.s the section shown in Fig. 17 (the 
upper photomicrograph is from the same section na Fig. 17). The histologic struc- 
ture of tlio endometrial tissue in this lesion is Identical with that shown in Fig. 19. 
The metliod of the development of tlic lesion i.s not Indicated in the upper photomicro- 
graph. On the other hand it is suggested in the lower one. The fir.st impression 
is tiuit It miplii liavc invaded the uterine wall in an oblique direction from its peri- 
tonea! .surface, I believe that this is only partly true. The larger •'>' ~ 

endometrial tls.sue is covered mainly by va.sculaT-, newlv-formed -■ ■ ■ ■ . ■ ■ ■ 

I bedieve that tijis represents the growth of tlie ti.ssues of the utonis ■ ■■ < ■ 
lis-suo developing upon its peritoneal -surface, thus enveloping it Should menstruai 
blood accumulate in the.«c endometrial cavities, a hematoma would arise similar 
to the one .shown iti Fig. 21 and also similar to the ovarian hematoma or cyst. 

mcntJilly accomplished by Jacobson in lower animals. Further studies 
will prove the truth or fallacy of these observations and deductions. I 
also believe that endometrial tissue in the ovaiy may arise in like man- 
ner, but am not confident that it accounts for all instances of this tissue 
in that oi*gan. 




470 


'I’llE AMERICAN JOURNAL OR OBSTETRICS AND GYNECOLOGY 


Peritoneal endometriosis may occur wdth and without demonstrable 
endometrial tissue in the ovaries. If the latter is present it may be small 
in amount and similar to the peritoneal lesions (Pigs. 7 and 8), or an 
endometinal cyst (Fig. 14) may be present. The peritoneal lesions may 
be few, small and superficial or extensive. In some instances there may 
be a deep invasion of underlying structures. The histolog.y of the peri- 
toneal changes in these lesions probably represents the reaction of the 
latter to two irritants, one the menstrual blood and the other the endo- 
metrial tissue. That due to the I'ormcr is similar to tliat found in perit- 



Fig:. 21. — Photomicrograpl) (x 10) of an cndoniotriul hematoma In tlie posterior 
wall of the .supravaginal portion of the cervix (another ca.se). Tills was associated 
with an extensive peritoneal' endometriosis in the posterior cuidcsac involving the 
supravaginal portion of the cervix and the rectosigmoid, and an endometrial cyst 
of the right ovar.v. The histologj' of tlie lining of this hematoma is identical with 
that of the endometrial cyst of tlie ovary i-eported in this jiaper, normal-appearing 
"uterine mucosa” to the right, and the greater portion of the hematoma lined by 
epithelium witli little or no underlying endometrial .stroma, and by phagocytic pig- 
mented cells. Tills hematoma or "c.v.st" ha.s obviou.sly arisen from the accumulation 
of menstrual blood in an endometrial cavity. Tlie endometrial ovarian cyst described 
in tills paper niigiit have liad a similar origin. 


onitis of infectious 'and otlicr origin. In addition, blood pigment is often 
present due to the incomplete absorption of the menstru.'il blood pri- 
marily causing the lesions and also fi-om the menstrual inaction of the 
endometrial tissue in them. The reaction of the host toward the ac- 
quired endometrial tissue is similar to that of the ti.s.sues of the uterine 
wall to the endometrial tissue invading it in a direct or primary utenne 
endometriosis. 
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It is obvious that many interesting peritoneal lesions may be encoun- 
tered in patients with peritoneal endometriosis, such as typical and 
atypical uterine mucosa on the serosa (Figs. 7 and 10), inclusions of 
endometrial tissue in the peritoneal reactions (Fig. 12), the invasion of 
underlying structures by endometrial tissue (Fig. 9) and hematomas 
from the rentention of menstrual blood in endometrial cavities (Fig. 21). 
These endometrial hematomas occur more frequently and reach a larger 
size in the ovaries (Fig. 14) tlian in other situations. 

Of particular interest in connection witli the ease about to be reported 
is the presence of endometrial tissue in peritoneal adhesions especially 
those of the waving fringe-Jike type (Figs. 10 and 27). The endometrial 
tissue may be on the surface of or embedded in any portion of the adhe- 
sion (sometimes in llie very tip) .fust as cancer is found in the adhesions 



FifT. 22 — PhotomicroBi .'ijih (x 10) of the nodule of cndoinolnosis excised from the 
])osterior cultlc.'iac i.hown in Fips. 5 and 14. 


of peritoneal carcinosis. Hematomas from the retention of men.strual 
blood might ari.se in the endometrial tissue of thc.se adhesions just as they 
arise in the uterine wall, ovary, or any other organ or .‘•tructure invaded 
by this tis.sue. The simplest form of an endometrial cavity containing 
men^'tvual blood is a dilated gland and the more complex and the more 
readily recognized ones are those lined wholly or in part by typical endo- 
metrial ti^-sne (Fig. 21). It might seem that le.ss re.sistance would be 
ofiered to the aceumnlation of blood in endometrial ti.s.sue in adhesions 
than in the firmer structure of the uterine wall and therefore might be 
the more easily distended. 

I XG UI X A L KSDOM ETR JO.=:i.S 

Inpuiinal endometriosis may be defined as the presence of endometrial 
ti.ssuc in the groin. It has aFo been reported as adenomyoma of the 
groin and adenomyoma of the round ligament. 
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Various tlieories may bo considered for the explanation of the origin 
of the endometrial tissue in this situation and these must be modified to 
meet the conditions found in individual cases, 

1. The congenital theory. The condition arises in developmentally misplaced por- 
tions of the miillerian or wolffian systems, 

2. The metaplasia theory. It is due to a metaplasia of the mesothelial lining of 
the processus vaginalis peritoneii or of the endothelial lining of dilated vessels. 

3. A direct extension along the round ligament from a peritoneal endometriosis 
about the abdominal inguinal ring. 

4. Metastatic through lymphatics or veins secondaiy to a peritoneal endometriosis 
invading the vessels accompanying the round ligament or from a primary uterine 



Fig'. 23 . — Photomicrograph (x 10) of a cross section of the ri^ht tube shoiving 
endometriosis in its lateral "svall. The invasion of the tube by endometrial tissue 
is in large part accomplished by the "buckling in" of the tubal serosa and the local 
hyperplasia resulting from its reaction to the endometrial tissue. 


endometriosis, or even from endometrial tissue escaping into the uterine ve.sscls dur- 
ing menstruation. 

5. Implantations in a hernia sac, or if -vve accept the metaplasia theory it is due 
to the reaction of the peritoneum of the sac to menstrual blood escaping into it. 

In a previous communication^ I reported three case.s of inguinal endo- 
metriosis. 

In the first case the endometriosis was situated just below the external abdominal 
ring and the round ligament was not observed during the operation. An extensive 
pelvic peritoneal endometriosis was prc.sent with invasion of the uterine end of the 
round ligament and the structures about it, on the same side as the endometrial tis- 
sue in tho groin. 
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In the second case the mass of tissue vrliich included the glands was adlieront to 
the side of the terminal portion of the round ligament but I was unable to demon- 
stiate actual invasion of that structure. A pelvic peritoneal endometriosis was also 
present in this case with an invasion of the tissue between the layers of the broad 
ligament below the uterine end of the round ligament of the same side as the lesion 
in the groin. I inferred that the endometrial tissue in the groin in both of these 
cases might have been secondary to that in the pelvis by metastasis through lymph 
vessels or veins accompanying the round ligament. 

In the third case a femoral lieinia a-as present and the tissue containing the endo- 
metrial elements was densely adherent to the anterior surface of the femoral vein 
just below the sac of the hernia. I was unable to find any endometrial tissue in the 
hernia sac nor did I determine the exact relation between the sac and the endo- 
metriosis. (I wish that I had had ni}'- present knowledge of the subject at that 
time.) The pebic oigans vere inspected but not removed. Gioss evidence of pelvic 



Fi:T. 21.— PliotomlcroKraph (x 25) of the endometrial tissue shown In Flc. 23. 
It-s iiistolopic structure is identical with that shown in Fig-, 19. The endometrial 
tissue ib “dipping” into tlic wail of tlic tube, and the tissues of tlie latter have grown 
over it. 


peritoneal cudomclriosis was not observed. The uterus uas slightly enlarged with 
what appeared to bo a small leiomyoma presenting between the layers of the broad 
ligament of the same side as tlic endometrial tissue in the groin. In the discussion 
of the etiology of the ectopic endometrial tissue in this instance I considered the pos- 
sibility of metastasis through Ijmiph vessels or veins from a primary uterine endo- 
metno'is or from endometrial tiscuc escaping into uterine veins during menstruation. 

Tlic case about to be reported was briefly mentioned in a iootnotc of 
this article.'* 


REPORT or c.tsi: 


Lndometnosis of tlio sac of a right inguinal l.einia associated uith pelvic peri- 
reritoncal Ic.rions in the posterior and anterior culdesac, in the 
0 the nght tube, and in the hernia sac including its neck (the lumen of the 
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latter having been occluded or nearly so’ by the endometriosis in its n-alls). Endo- 
metrial cyst of the left ovary. 

The patient, unmarried and aged forty-four, complained of a right inguinal 
hernia. Menstruation was regular, moderate in amount until the last two years when 
it had become quite profuse. Menstrual pain had not been a marked sjmiptom. 
The patient stated that she had been more conscious of the hernia during her men- 
strual periods the last year. (This latter information was obtained after the opera- 
tion when the exact nature of the lesion of the hernial sac had been ascertained.) 
The menstrual flow occurred from June 10 to June 16. The hernia had been noticed 
for two years and had been reducible until the last four months. Pelvic e.xamination 
demonstrated that the uterus was slightly enlarged and retroverted with a nodular 
induration in the culdesac and an adherent “cystic” mass to the left of the uterus. 
The preoperative diagaiosis was right inguinal hernia, probably containing omental 



Fig'. 25. — Photomicrograph (x 10) of a cros.s .section of tlie neck of the hernia 
sac near the internal abdominal j-ing. The round ligament appea?’s in ci'oss section, 
and' the lumen of the canal is situated just above it. A pigmented peritoneal lesion 
(15) containing “endometrial stroma” and phagocytic cells but no glands is present 
in the wall of the canal. 

tissue, a myomatous uterus associated witli endometriosis in the culdesac, and an 
endometrial cyst of the left ovary. The operation occurred at the Albany Hospital 
July .3, 1025. A median incision was first made. The uterus was found to be 
slightly enlarged, due to a small intramural leiomyoma in its anterior w.all, rctro- 
verted and displaced to the riglit by an adherent cy.stic left ovary. Both tubes 
appeared patent and normal. The right ovary was of normal .size and, except for 
pigmentation on its under surface, it appeared normal. Similar pigmented areas 
were also present in the dependent portions of the anterior culdesac, on the anterior 
surface of the uterus mesial to the round ligaments, on the anterior surface of the 
broad ligaments and in the vesicouterine fold of the peritoneum (Fig. 1.'!). The 
peritoneum about the right internal abdominal ring was puckered and pigmcn(cd 
(Fig. C). The left ovary was cystic, enlar,"ed, and firmly adherent 1)V its lateral 
and under surfaces to the posterior layer of the loft broad ligament. Tho left ovary 
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was freed with difficulty and without luptining its cyst by icmoviiig with it portions 
of the adherent posterior layer of the left broad ligament. On exposing the posterior 
culdcsac (Fig. H), an area of pigmentation was found on tlic posterior surface of 
the uterus near the attachment of the right bioad ligament. There was marked 
induration in the culdesac just mesial to the uterine end of the right utcrosacral 
ligament. This was al«o pigmented but differed in its appearance and consistency 
from the other pigmented areas just described. I believe that it represented an older 
le.siorr. A .‘similar lesion was also present on the right utcrosacral ligament and in 
the wall of the right tirbe near its finrbriated extremity. The appendix, loft tube, 
ovary and uterus were removed. The pignrorrted portion of the right ovary was 
excised and also a portioir of tire right tube and the pigmented indurated tissrro in 
the culdcsac. The right round ligarnerrt inclrrdirrg the per itoneirrrr about the internal 
abdominal ring and the entire hernia sac were removed in one piece. The hernia 



Fip. :;G. — Pholomlcroprunh (x 10) simUuv to tUv jnoccdinj; one but at a lower 
level. The mill'! of the c.tn.il weic torn in cutting the .soclion. An endometrial 
polyp End. (.see Fip. 27) developing in or uttaclied to tlie tip of an adhesion lies in 
the iumen of the canal. 

was repaired and the uhdominal iitcision closed. The patient made a satisfactory 
convalescence. 

PntholofriC J' — The left ovary was enlarged (greatest diameter 0.5 cm.), 

its >5urface was smooth except o\or the area which had been attached to the posterior 
layer of (ho left broad liuiimout. On section it was found to have been almost en- 
tirely replaeod by a hematoma with ehocolate-liUe contenf.s (Fig. 14). The lining 
of (he wall'- of the hematoma Yiro'-ented the varied histologic stnicture .so often 
found in endometrial cy.sts or hematomas, low to columnar epillicliiim with little 
or no nnderhing stroma similar to that of the uterine mucosa, pigmented phagocvtic 
cells bene.atli (he eidthelinm, phagocrtic cells without an epithelial covering (Fig. 
o) and scattered here and there areas of uterine mucosa with a structure identical 
'.ifh that of the endomefrinm of the aecompaiiying utems tFig.®. IS and Id). The 
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areas of uterine mucosa were most numerous in the portion of the cyst wall which 
had been attached to the broad ligament. Glands or tubules of the structure of the 
uterine mucosa were found on the outer surface of this poition of the cyst and these 
could be traced through its wall into the endometrial tissue lining it, thus suggest- 
ing that the endometrial tissue in the cyst had arisen from similar tissue developing 
or deposited on the surface of the ovaiy with its subsequent invasion of that organ 
and that the hematoma was created by the retention of menstrual blood in the endo- 
metrial cavity thus fonned. Tlie adhesions between the ovary and the broad liga- 
ment could have arisen either from the perforation of the cyst and the reaction to 
its escaped contents or from the reaction to the endometrial tissue developing on its 
surface. 

The pigmentation on the surface of the right ovary was due to phagocytic cells 
in newly formed connective tissue on the surface of that organ, apparently represent- 
ing an incomplete absorption of blood deposited there. Inclusions of the surface epi- 
thelium of the ovary were found in these lesions but no endometrial tissue (Fig. 16). 



Fig. 27. — Photomicrograph (x 60) of the pedunculated endometrial polyp End. 
shown in Fig. 26. The endometrial tissue has developed in or has become attached 
to the tip of an adhesion, the latter forming the pedicle of the polyp. The polyp 
consists of typical uterine glands and stroma and strongly suggests an implantation. 
A pigmented peritoneal lesion is present at B. 


The pigmented peritoneal lesions (Figs. 4 and LJ) in the anterior culdesac pre- 
sented a histologic picture similar to those of the right ovary except that they rep- 
resented a later stage of the peritoneal reaction arid typical endometrial tissue was 
found in some of these (Figs. 17 and 20). In one a definite endometrial cavity had 
developed without retention of menstrual blood. One could readily imagine that had 
menstrual blood accumulated in this cavity a hematoma would have resulted similar 
to that in the left ovary. 

The endometriosis (Figs. 5, 14 and 22) in the po.sterior culdesac apparently rei)- 
resented an older lesion as shorvii by its being more circumscribed, less vascular, the 
increase in connective tissue about it and the relatively small number of phagocytic 
cells near its surface. 

The uterine mucosa was normal and a 1)7)1031 intramural leiomyoma was prc.sent 
in tlio anterior wall. 

The neck of the hernia sac was occluded or nearly so by the peritoneal reaction 
towards the endometriosis in this situation. The histologic structure of these lesions 
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was identical \Yith tliat of the other peritoneal lesions and in addition two other very 
intciesting conditions were present. One of these was an endometrial polri? with a 
]oiig pedicle suggesting that endoinctiial tissue liad developed or had been caught in 
the tip of an adhesion (Figs. 2G and 27). The endometrial tissue consisted of 
stroma and glands of the structure of the uterino mucosa. A polyp similar to this 
might hare been the forcrunrrer of the two pedunculated hematomas found in the 
hernia sac. The other lesion was a small mass of endometrium attached to the wall 
of the sac, which consisted of both stroma and glands (Fig. 28). The cellular ele 
ments of both of these stained pcorly as though the tissue was necrotic or degen 
crating. On the other hand, healthy appearing endometrial tubules had apparently 
arisen from this tissue and had inraded the underlying structure. The condition 
strongly suggested that a fragmeirt of uterine mucosa had become lodged in the 
neck of the sac and had cneourrtored difficirlly in becoming engrafted (Fig. 20). 



Fi" 2R. — rhotonricropn.iplt (x 10) .>:imnar to Fi^. 2C but .at a lower lc\cl. The 
lurncir (L-L) of the cairal Is partially obliterated by an inflarnmatory reaction at X. 
An endoiiieti 1 1 ! lesion (Pin/.) is present on and rs Inrading the wail of the canal. 
.‘5eo also FIs'. 29. 

Adhc'ion^. were pic'-ent nr the honira «ac. Phagorytic colls and endometrial ti.‘'‘'Ue 
(Figs. 0, :il and ?> 2 ) were found in rts wall as rn the peritoneal lesions in the polvi"-. 
The most striking lesions in the sac were two pedunculated hematomas (Frg. G). 
The larger hematoma con'si'-ted of a coiuiPctite tissue sac lined by flattened cells and 
hilcti with blood. There was no clue found to indicate its etiology except that it 
might represent a later stage of the condition found in the smaller one. The latter 
also had a cellular lining, in places ca^t off into its carity (possibly caused by the 
tr.auma of tlic operation). These cells were low to cuboidal, similar to those found 
lining certain portions of the endometrial ovarian cyst. The underh-ing tissue in 
places rosemh’od endometrial stroma. The contents of the hematom.a consisted of 
blood .and pigmented ph.agocylrc cells (Fig, similar to that of the ovarian hema- 
torrrn. It is possible that these hematomas (especially the smaller one) might have 
arisen from the accumulation of menstrual blood in endometrial tissue caught or 
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Fig'. 29. — Three photomicrographs (x CO) of tlie endometrial tissue upon and 
invading the ■wall of the inguinal canal shown in Pig. 28. The lesion upon the 
surface consists of endometrial stroma and glands which stain poorly and appear 
to be partially necrotic. This portion suggests an endometrial implantation which 
had encountered difTiculty in becoming established or is degenerating. Healthy-ap- 
pearing endometri -l tissue Iv’s mva Vd th'^ ”’■’11 of the canal and apparently came 
from a direct extension of that in the implant. 



Fig. 30. — Photomicrograph (x 10) similar to Fig. 28 but at a lower level and 
within the hernia .sac. Adhesions are pre.scnt and an en lo.netrlal le.slon {End.) is 
.situated in the wall of the sac lateral to the i-ound ligament. 
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develoiiing in an adhesion as is occasionally encountered in pciitoncal endometriosis 
(Figs. 10 and 11). Tlie patient at times had worn a truss whicli may have tiau- 
matized and di.storted these lesions. 

KTIOLOCIV OF TIIC F-KDOM UrUl.Mi LF.SIOXS IX TIII.S C.tSE 

The chai actor and the distribution of the pciitoncal Icsion.s, found at the opeia- 
tion, indicated a peritoneal reaction (peritonitis) apparently due to the escape of 
blood or bloody fluid into the pelvic cavity (Figs. 13, 14, IG and 17). The pigmenta- 
tion of the Ic.sions was duo to the incomplete absorption of blood (Fig.s. 3, 4 and .I). 
Their histologic structure showed a peritoneal reaction with newly formed connective 
tissue (sears) containing phagocytic cells filled with blood pigment and also inclusions 



I-'la. .'ll.— PliotonileroRrnpli (x S) of a section tlirougli tlie wall of the hernia 
sac and the .■-mallm- pedunculated Iicninloma shown in Fig-. f>. Tiie lieinatonia. i.s 
piitlally lined h.v low lo cuboidivl rpllhcliuni-llhe cclhs (Fig. 33) and in a few area.s 
an viud<nlylng tissue Is present lesemhllng endometrial stroma. The contents con.sist 
of Mood and pliagocytic coils containing blood jiigmont. The cpIthoHal lining and 
content.s of the hematoma are identical with that of portions of the cnilomctria! 
c.vM of tlie ovary. Tlic lil.slology of tlie lesion .sugge.st.s that it could bo of ondotno- 
Uial origin similar to the homatoni.i .shown in Figs. 2 and 10, .and that tho liematoma 
is duo to tlio .•iccunndatlon of nicnstiual blood in an ondomclrlal lo.sion. The cndoinc- 
tn'al lls.suo in the nail of tlie heinia .«ac apparently deeply imbedded in it and 
theio Is a h\ p.Tplu.sia of tlio tissue sunounding it. For possible explanation of the> 
developnicnt of tlie endomoliial le«ion in this situation see Fig. 32 


of the Mirrace epithelium of the ovary (Fig. IG) and of tlie peritoneal mesotlieliiim. 
In addition histolngicaily tjpical endometrial tissue wa.s found in .some of these 
scars (Figs. 17 and 20), some of which (those in tho posterior culde.sac) were evi- 
dently tdder than others, indicating that tliore had been at least two different and 
distinct attacks of peritonitis arising from the escape of some material into the 
peritoneal c.avity. 
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The lesions occurred in natural depressions and pockets of the pelvis (Figs. 13 
and 14) and therefore their distribution would seem to be dependent more upon 
gravity and other physical factors than scattered areas of dormant endometrial tis- 
sue. The left ovary, containing the endometrial cyst, was fused by its under and 
lateral surfaces to the posterior layer of the left broad ligament (Fig. 14). It was 
evident that this fusion was due either to the local reaction arising from the escape 
of the contents of the cyst into the peritoneal cavity thiough a rupture or perfora- 
tion of the cyst or else a peritoneal irritant from another source had been respon- 
sible, both for the endometrial tissue of tlie ovarian cyst and the reaction about it. 



Fig. 32. — Photomicrograph (x 8) of a section from the same block as the pre- 
ceding one. The right half of the wall of the .sac is thrown into folds which are 
held together by adhesions upon the surface. These adhesions consist of vascular, 
newly-formed connective tissue witli clumps of phagocytic cells containing blood pig- 
ment. The endometrial tissue developed in the pockets between the folds of the sac. 
See also Fig. 31. The subsequent fusion of the folds, together with tiie adhesions 
upon the surface, caused the endometrial lesion shown in Fig. 31. Menstrual blood 
escaping into the hernia sac and settling in the pockets between the folds of the sac 
might have caused the inflammatory reaction with resulting adhesions and fusion of 
the folds. The phagocytic cells containing blood pigment might represent the In- 
complete .absorption of this blood or blood from the menstrual reaction of the en- 
dometrial tissue in the lesion. The cndometrLal tissue developing in the bottom of 
the pockets must represent either an implantation of endometrial tissue which wo 
know is often present in menstrual blood or else the reaction of the peritoneal 
mesothcllum to some specific ingredient of this blood. I believe the former. 


Some of tlie peritoneal ]e.sions could have ari.scn from tlie escape of the contents 
of the endometrial cyst into the peritoneal cavity but those in the anterior euldcsac 
(Fig. 13) suggested a more recent development than those about the left ovary. 
Their distribution could bo more readily attributed to material escaping through the 
left tube; both tubes were patent. 
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It -n-ouia seem that we arc warranted in assuming that the peritoneal lesions arose 
from the local reaction of the peritoneum to blood or bloody fluid escaping either 
through the tubes as a back flow of menstrual blood or from the perforation or 
rupture of the endometrial cyst of the ovary or from both of these sources. The 



Fig. 33. — Photomicrograph (x 60) of a portion of tlio wall of the hematoma 
.•ihown in Fig. 31. In places an epithelial lining of euboldal cells is present. The 
contents consist of blood, phagocytic ceils containing blood pigment, and cast-off 
portions of the epltliclial lining. The lining of this hematoma find its contents are 
.similar to that of poi-lions of the endometrial cyst of the ovary, and thus suggests .'in 
•■luiometrial origin for the former. 



I'is". Photomicrograph (x CO) of a portion of the wall of the hernia sac con- 
lalnlng endomrtriai tls.-.-ue .shown in Fig. 31. The histologic structure of the endo- 
metrial tL.siie is dentical with that often found in a direct or priman* cndometrlosI« 
arising from the invasion of the uterine wall by its mucosa. 


tivwly-formed connective tissue, containing phagocytic cells and mesothelial inclusions 
could have .arisen and probably at le.ast p.artly arose from this .source. The endo- 
metrial tissue prcsctit in these peritoneal reactions must have been formed either 
from the engrafting of fragments of endometrial tissue, which wc Imow are often 
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present in menstrual blood, or else in some way tlio peritoneum was converted into 
endometrial tissue by an irritant present in menstrual blood and not found in other 
well-known agents of peritoneal irritation. 

The lesions in the hernia sac (Figs. G and 25 to 34 inclusive) were similar to 
tliose in the natural peritoneal depressions of the pelvic cavity and undoubtedly had 
a similar origin. 

Glands or tubules of endometrial tj^pe were present on the outer surface of the 
portion of the left ovary which was fused witli the posterior layer of the broad 
ligament. These could be traced through the wall of tlic cyst into the endometrial 
tissue lining its cavity (Figs. IS and 19). This suggested that the endometrial tis- 
sue in the ovary came from this source and that the cyst arose from the accumula- 
tion of blood (menstrual) in an endometrial cavity developing in the ovary, just as 
a similar cyst or hematoma might have developed irr the endometrial cavity present 
in the anterior wall of the uterus (Fig. 20). The endometrial tissue in the left 
ovary rrrust have come either from an implantatiorr or else from the stirnulatiorr of 
potential endometrial tissue in that organ. 

Menstrual blood escaping into tlie peritoneal cavity as a back flow 
through the tubes might have directly or indirectly caused all of the 
endometrial lesions present in this case by the local inatation of the 
peritoneum and the implantation and growth of endometrial tissue pres- 
ent in this blood or from the speeifle influence of some ingredient of 
that blood on the peritoneal mesothelium and surface epithelium of tlie 
ovary. My reaction is that the endometrial tissue in the peritoneal le- 
sions originated by implantation in the same manner as the cancer in 
peritoneal carcinoma may arise from the implantation of fragments of 
cancer escaping into the peritoneal cavity, and as experimentally proved 
by Jacobson in the lower animals, and that the endometrial tissue in the 
evarj" might or might not have had a similar origin. 

CONCLUSIONS 

The clinical and pathologic study of pelvic peritoneal endometriosis 
convinces me that it is usually due to the escape of menstrual blood into 
the peritoneal cavitj" with the subsequent local reaction. Llenstrual lilood 
at times passes into the peritoneal cavity as a back flow from the uterus 
through the tubes, from the tubal mucosa itself, from tlie perforation of 
an endometrial hematoma of the ovary and possibly from endometrial 
tissue on peritoneal sui’faces. Menstrual blood, like other irritants, 
causes gi’anulation and scar tissue, adhesions and peritoneal inclusions. 
In addition endometrial tissue is often found on the surface of or im- 
bedded in these peritoneal lesions and must arise cither from the im- 
plantation of fragments of uterine mucosa which we Icnow are often 
present in menstrual blood, or else in some Avay the peritoneum is con- 
verted into endometrial tissue by the specific stimulation of some ingi’C- 
dient of this blood. The experimental work of Jacobson demonstrates 
that similar peritoneal lesions may be pi*oduced in rabbits and monkeys 
by scattering bits of their uterine mucosa in the peritoneal cavity of 
these animals. Clinical observations indicate or at least suggest that 
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endometrial tissue may be successfully transplanted in liuinan beings. 
The local peritoneal reaction towards the menstrual blood creates con- 
ditions favoring the retention and engrafting of any living tissue in this 
blood, .iust as similar reactions make possible the implantation of frag- 
ments of cancer escaping into the peritoneal cavity. These implantation- 
like lesions occur most frequently in the dependent portions of the pelvis 
and in its normal peritoneal pockets and folds. It is natural to assume 
that they might occur in a hernia sac just as tuberculosis and carcinosis 
liavc been found in the hemia sacs of patients having peritoneal tuber- 
culosis and carcinosis. A case, is reported of pelvic peritoneal endometri- 
osis associaled with an endometrial cyst of the ovary and an inguinal her- 
nia. l^eritoneal lesions containing endometrial tissue were ]n’esent in both 
the anterior and posterior culdesae and also in the walls of the hemia 
sac including its neck, the lumen of the latter having been occluded (or 
nearly so) by the endometriosis in tbis situation. Observations made at 
the operation and the laboratory study of the specimens removed indi- 
cate that the pelvic ])eritoneal lesions and those of the hernia sac had 
a common origin and from some material escaping into these cavities 
and the local reaction to the same, I believe that this material was 
menstrual blood. The endometrial cyst of the ovary is evidence that 
a perforation may have occurred and the ])atent tubes are two avenues 
by which menstrual blood may have reached the peritoneal cavity 
and the hernia sac. 
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THE SIGNIFICANCE OP UTERINE MUCOSA IN THE 
FALLOPIAN TUBE, WITH A DISCUSSION OP THE ' 
ORIGIN OP ABERRANT ENDOIMETRIUM^' 

By Emil Novak, M.D., Baltimore, Md. 

(From the Gynecological Department of the Johns Eophins University Medical 

School) 

T he gynecologic litei’ature of recent years contains no finer example 
of scientific research than is presented by the clinicohistologic 
studies of Sampson^ upon the general subject of pelvic endometriosis. 
Though not the first to describe the occurrence of ectopic endo- 
metrium, none -will dispute the fact that his studies have thrown an 
entirely new light upon the subject, not only by emphasizing the 
great frequency of the lesion, but also by offering a point of view 
broad enough to embrace a number of conditions hitherto described 
as quite separate entities, and infrequent ones at that. Gynecologists 
the world over have been put on the alert for this condition, and the 
work of the gynecologic pathologist has been given a new zest. 

In common with others, we have searched our material from this 
standpoint, and have found endometrial tissue in many cases where 
its presence formerly had been overlooked. The fact that its inci- 
dence in our observation has been considerably less than that found 
by Sampson may be due to less searching examination of our patho- 
logic material, to differences in interpretation, or to both these 
factors. 

The present communication, however, does not deal with the general 
subject of endometriosis, but only with one of its aspects, the manner 
of origin of the ectopic endometrium. The menstrual regurgitation 
theory suggested by Sampson is a somewhat alluring one, and has at- 
tained rather general acceptance. Sampson has extended the idea of 
tubal transmission of tissue material to the field of cancer, and be- 
lieves that ovarian cancer may be the result of the implantation into 
the ovaries of cancer material which has passed out from the uterus 
through the tubal lumen. The tubal regurgitation theory of Sampson, 
therefore, assumes a very pivotal importance in connection with both 
pelvic endometriosis and pelvic cancer, and hence it would seem worth 
while to bring forth all e^^dence tending to prove or di.sprove its correct- 
ness. It is only fair to saj’^ that Sampson has taken a very open-minded 
stand on this question, and recognizes the possibility of other etio- 
logic factors than the one of tubal regurgitation. It is the latter, 

‘Rent] at the Fifty-flr.st Annual Mectlnp of the American Gynecological Society. 
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however, which he has particularly stressed, and which he has ap- 
plied, not only to endometriosis, but also to the question of the pos- 
sible extension of fundal carcinoma. It is this theory which has, 
therefore, been deliuitely associated Avith his name. 

The demonstration of tissue in transit in the tubal lumen AA'ould 
seem especially important in the elucidation of this problem, and yet 
only a fcAv observations of this sort, chiefly very unconvincing, liaA^e 
been made. With the recent great development of interest in the 
histology of the uterus and ovaries, which has been stimulated by our 
new knowledge of the cyclic physiologic changes which they exhibit, 
there has been very little interest in the study of the fallopian tubes. 
And yet, such a study offers rich rewards. For example, no one has, 
so far as I know, ever indisputably demonstrated a human OAmm in 
its tubal stage, i.e., before implantation. All of the young human 
embryos which haA’e been described have alreadj’^ been implanted in 
the uterus, and Ave are, of course, lacking in direct observations upon 
the preimplantation phases of dcA'elopment of the fertilized ovum. 
This important gap will be filled sooner or later, no doubt, by the 
discovery of the fertilized ovum in the tube. 

It is surprising, m aucav of the countless sections of tubes which 
have been studied the Avorld over, that such a discovery has not al- 
ready been made, especially AA'hen one considers the comparative ease 
Avith Avhich the ova can be recovered in some of the loAver animals by 
Avashing out the generative tract.- In pigs, in AAdiich the occurrence 
of ovulation is definitely related to coitus, such studies have yielded 
ova at all stages of early development, as can be seen in the remark- 
able series of photographic studies in the Carnegie Institute of Em- 
bryology, shortly to be published by Dr. Streeter, director of the 
Institute. 

In the human being the problem is rendered far more difficult by 
the uncertainty as to the exact time at AAdiich the indiAudual Avoman 
oA’ulalcs, but there is no reason Avhy persevering studies, made on 
the tubes of Avomen operated upon at the usual time of ovulation, 
should not sooner or later yield a valuable material. I have recently 
been tiding to develop a clinical technic of tubal Avashing, based upon 
that employed in some of the lower animals, but cannot report on this 
as yet. It Avould seem to be the simplest method of demonstrating 
the presence of loose bits of endometrial or cancer tissue. 

The method of study employed for the present investigation Avas 
the much more prosaic one of studying large numbers of sections of 
tube.s, in the hope that bits of uterine mucosa Avould luckily be encoun- 
tered in the occasional case. Serial section study of a structure like 
the fallojnan tube is, of course, impracticable. Without this, cA'cn 
the study of numerous sections from many blocks may miss any con- 
tained bits of uterine muco.sa. By the study of hundreds of tubal 
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sections we have in a small series of cases been rewarded by being 
able to demonstrate endometrial particles of various sizes lying free 
in the lumen. Small as the number is, I believe it is larger tlian has 
been available in the entire literature heretofore. Indeed, I have been 
able to find only five similar eases, in addition to the one pictured by 
Sampson, which impresses me as rather unconvincing. In 1912, long 
before Sampson’s work, Jageroos^ briefly described three cases, in all 
of which the migrating endometrium was evidently of the nonmen- 
struating type (postmenstrual or interval). Nothing is said of the 
condition of the OAmries, and no menstrual histories are given. In 
Lahm’s recent ease'* the operation was done on the sixteenth day of 
the cycle, and in Cordua’s ease,** even more recent, there had been con- 
stant bleeding from a cervical cancer for six weeks. In the former 
the endometrium showed an eai'ly interval picture ; in the latter it was 
in an early premenstrual phase. Both authors discuss the possibility 
of the endometrium having been squeezed into the tubes by the opera- 
tive manipulation, and both express the view that such an occurrence 
is not sufficiently common to lend support to Sampson’s theory. 

More important than the mere demonstration of this tissue in the 
tubal lumen, however, is the application of these findings to Samp- 
son’s theory of menstrual regurgitation. Some of my cases are of 
exceeding interest in this respect, while the others possess much less 
significance, chiefl}" because of the fact that all or a part of the ovarian 
tissue was conserved to the patient, and hence was not available for 
study. Even when the ovary is available, it is easy to miss endo- 
metrial tissue unless blocks are cut from the fresh, unfixed tissue, for 
fixation obliterates the distinctive api^earance of the endometrium 
unless present in large amount, as with definite chocolate cyst forma- 
tion. It is well worth while, in all suspected tissue, to cut numerous 
blocks Avhen the tissue is still fresh. Endometrial tissue will be found 
much more elusive when one searches for it in ovaries which have 
been fixed, as I have found to my regret in this .study. No other 
jn-oblem in gynecology illu.strates more forcibly the importance to 
the surgeon of being his OAvn pathologist. 

f-ASES SHOWING ENDOME'I’RIAL TISSUE LYING FREE IN THE TUBAL LU^IEN 

Case 1. — Tlie patient, A. M., was forty-eiglit yoar.s old and complained chiefly 
of painful menstruation and painful defecation. These symptoms had been ])rc.scnt 
for two years. ^Menstruation had begun at twelve years. It occurred at regular 
four-week intervals and la.sted 7 days (formerly 5 days). There wa.s severe colicky 
jiain on the first two days. The last period had begun on June 14. For two years 
there had been severe pain on defecation, especially on the first few days of 
menstruation. 

Examination showed the uterus to be of normal size and in normal position. 
Behind the cervi.x there was a small cluster of nodules, the largest about the size 
of a pea. Both tubes and ovaries appeared to bo adherent and tender, though not 
much enlarged. 



KOVAK; UTERINE :MUC0SA IN FALLOPIAN TUBE 


487 


Opcraiion, on July 11, consisted in supravaginal iiysfcrectomy, double salpingo- 
oophorcctomy, and appendectomy. The uterus ■was slightly above the a'verago 
size and adherent posteriorly to the rectum. The tubes %Ycre patent and, together 
with the ovaries, matted to the posterior surface of the uterus and broad ligaments. 
On separating these adhesions each ovary was seen to contain a chocolate cyst 
about 3 cm. in ‘diameter. A number of small nodules, containing chocolate-colored 
blood, were found in the uterosacral lignment.s. The rectum was adherent to the 
back of the cervix. 

Pig. 1 .shows a section of the outer third of the right tube. tYithin the lumen 
one rather large and several smaller particles of perfectly definite uterine mucosa 
are seen. The uterus shows a typical premenstrual endometrium (Fig. 2), The 
ovaries both show considerable endometrial tissue, the most interesting feature, 
from the present standpoint, is the presence on the free surface of prcincnstrunl 



Pipr. L — .‘ifcMon of the outer third of the lube, showing several partlclc.s, one 
niiite Jai-prc. of well-nresorved jn'enicnslrual eivtoui<'t.,-iuni (not men''tniril or do'penor- 
ated). The woman was not menstruating?, and tlic uterine endometrium show.s a 
charactei-lstlc premon.strual liypcrti-opl»y (sec Fig:. 2). Tlie patient expected to men- 
stni.'ite in .a day or two. Tlie larger bit of mucosa in the tube (upper right quadrant) 
could iiardly liavo entered tlie inner orifice of llic tube (sec Fig. 4). Tiie logical 
.source of Uic migi-.ating mucosa l.s the endometrium on the free surface of the ovary 
(see Fig. 3). Tin* same magnification was used for Fig.s. 1, 2, 3, and 4. 

endomeirium .iust like that in tlie uterus, but also like that which lies free in the 
lumen (Fig. 3). The illustration, moreover, shows the polypoid projection of 
premenstrual eudometriuui to be directly continuous with mucosa exactly resomhling 
that which is normally found lining the tube. It is apparently the fimbria ovarica. 

Commeni , — At first thought one inigiit interpret the fintling.s in 
this case as confirmatory of Samjmon’s theory of tnhal regurgitation 
of uterine inueosa. There are a innnher of .seriou.s ohjeelion.s to .such 
an interpretation. 

In the first place, the woman was not men.struating, a fact which 
was ehockecl up hefrn-e as well as after the, operation, fsecondly, the 
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Fig. 2. — ^Intact endometrium, with premenstrual hypertrophy, of patient in whose 
tube free mucosa was found (see Pig. 1). The ovary of the same side showed pre- 
menstrual endometrium also (Fig. 3). 



Fig. 3 — Polypoid ma.ss of premcn.strual endometrium on surface of ovary, near 
hllum, in close contact with the open mouth of the tube. There was a great deal 
of endometrium in other parts of the ovarj' also, and this offers a logical explanation 
for the free particles, which l)ave probably broken off from the ovary and ai’C migrat- 
ing down the tube toward the uterus (see Fig. 1). This is certainly far more likely 
tlian lo assiimr that tlio free pirti"lo.s brr>k'> otf fro i the i't'“rln surface ci tered 
the tiny uterine opening of the tube, traveled up-stream, and, after several days. 
Were still able to grow on the ovary. 
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mucosa of the uterus is not of the menstruating type, hut is typically 
premenstrual, with no signs of degeneration and with an intact sur- 
face covering. Thirdly, the tissue which lies free in the lumen of 
the tube is likewise of the premenstrual type, and is well preserved. 
Fourthly, the migrating bits of uterine mucosa are so large that it is 
almost incredible that they could have made their way into the 
uterine end of the tube. A section of the cornual portion of the tube 
is shown in Fig. 4, and is seen to be narrower than the larger por- 
tion of endometrium in the tubal lumen. Fifthly, the endometrium 
on the surface of the ovary offers a far more logical explanation of 
the uterine tissue in the tube. It is easy to see how particles of the 



Fipr. ■!. — Section of Intorstltliil portion of tlic same tube Fhown in Fipr. 1, which 
contains free uterine mucosa. The iumen, which is of about the usual size for the 
normal tube in tlil.s region, seems too .small to Rive pa.s.sapc to such a large particle 
of mucosa as is Pccn in Fig. 1. or In Figs. 7, S. 0, or 10. All these photomicrographs 
arc wltii the same inagnlflcalion. 

ovarian endometrium can break off, readily entering tlie wide open 
funnel of tbe tube and passing down its lumen, just as tbe ovum does. 
In other words, I believe that the evidence in this case points to 
tlic ovary as the origin of the migrating endometrium, which, there- 
fore, is pa.ssing towards and not from the uterine cavity. 

The same explanation can be made of the single example pictured 
by Sampson of free endometrium in the tnhe. It is possible that tbe 
colored photomicrograph may not do his section justice, for it would 
seem to leave doubt as to the endometrial nature of the tj.s.sue in the 
lumen of the tube. Aside from this, however, free endometrium in 
such a case, according to my observations, would be mncli more 
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likely to have its source in tke ovary. This interpretation of Samp- 
son’s case is strengthened by the picture which he presents of a large 
endometrial area near the surface of the ovary of the same case. 
This, to my mind, is the logical source of the endometrial tissue in 
the lumen of the tube. 

There is no reason, of course, why endometrial tissue should not 
sooner or later be found in the lumen of tubes removed during actual 
menstruation. Even if it were, I believe that the evidence i)resented 
in this paper would indicate that it had its origin in the ovary rather 
than in the uterus. 

Case 2. — E., white, aged forty-eight years, was admitted on July 31, 1925, 
with a history of irrregularity of menstruation for 8 years. The periods began 
at fifteen years, and had previously occurred at 4-week intervals, with a moderate 
flow lasting one week. About 8 years ago the menses became irregular, with 
periods of amenorrhea often lasting 3 months. They were at times quite free 
and prolonged (6 days to 2 weeks). On Dec. 1, 1924, there was a free flow lasting 
2 weeks, then amenorrhea to March 1, at which time a normal period occurred. 
Following this there was amenorrhea to June 1, when a free flow of 5 days occurred. 
Since then thei’e has been some irregular bleeding, with slight dull pain in the 
lower abdomen. The patient had been married 30 years and had had 12 full- 
term pregnancies. 

Examination showed marked relaxation of the outlet, with cystocele and rectocele. 
The cervix was three times the normal size, with a deep laceration, but no sugges- 
tion of malignancj'. The fundus was likewise enlarged to two or three times 
normal size, but no adnexal abnormalities were palpated. 

Operation, on August 1, 1925, showed the uterus to be three times the normal 
size as the result of the presence of adenomyoma. Because of the patient’s age, 
the long history of bleeding, and the condition of the cervix, panhystercctomy was 
done, together with double salpingo-oophorectomy. The tubes were open at the 
time of operation and the ovaries were described as relatively normal. The section 
shown in Fig. 5 is taken from the right tube and contains definite endometrial 
stroma in its lumen, but rvilhout glands. There is also a definite but small amount 
of endometrium in the hiluin of the right ovary (Fig. G). The uterus shows an 
adenomyoma and the surface endometrium exhibits a typical interval pattern, with 
a tendency to mild hyperplasia in soirre areas, and is, of course, totally difCerent 
from that of a menstruating endometrium. 

Here again we have endometrium in a tube which is open to communication 
with an ovary also containing endometrium. The operation was done at a time 
apparently removed from menstruation, the endometrium being of the characteristic 
interval type. 

Case 3. — L. W., colored, aged twenty-five years, was afbnittcd on .Tunc 15, 1925. 
Her chief complaint was pain in the lower abdomen, chiefly left-sided, since 
September of 1924. Tlierc was also considerable dysmenorrhea and some leucorrhea. 
The menses had appeared at fourteen, with 28 day intervals and moderate flow 
lasting 4 days. Tlic date of the last period was June 1, 1925, the one preceding, 
May 3, 1925. She had been married 12 months and had had 3 miscarriages in the 
past few years. 

Examination showed marital outlet, with no relaxation. Cervix high in vault, 
pointing downward and backward. The uterus was normal in size and position. 
The lett tube Jind ovary were definitely adherent though only slightly enlarged. The 
right adnexii could not be felt. 
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Fip. a. — Section of tub(! containing an island of what is evidently uterine stroma, 
tlioii"!) no fjiands are scon. The patient had liad slight in-egular bleeding for two 
months, but the uterus sliows a cliaractcristic interval endometrium. The likely 
source of llic endometrium in tiio iumen would seem to be the ovary of the same 
side, for it contains endometrial tissue (sec Fig. C). 



Fig. C. — Ovary of .■same c.asc as lube .‘-hown in Fig. a. It .‘^hows definite endome- 
trium. It is probable tli.at more abundant areas could be found If extensive search 
wcr\; made for tlicm. 

At Off ration, on June IG, the otherwise iiornnal uterus was found tightly 

adherent to both rectum and bladder. Both tubes were open but both showed con- 
siderable ciilargement and thickening, with firm surrounding adhesions. Tlie opera- 
tion consisted in left salpingo-oophoreelomy, right salpingectomy, modified Coffey 
hysteropexy and appendectomy. 
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The section illustrated in Pig. 7 shows definite endometrial tissue in the right 
tube. Its structure suggests that it might have been thrown oil from the ovary 
several days earlier, as it is typicallj' postmenstrual. There were a few small 
tubules on the surface of the left ovary. It was doubtful whether these could 
bo considered real endometrium. This patient was not menstruating at the time 
of the operation, which was done on about the fifteenth day of tiie cycle. The 
ovarj- on the side of the tube which contained endometrimn rvas not available 
for study. 

Cask 4. — D. S., white, aged forty-eight years, entered the hospital on September 
24, 1924, with a history of uterine bleeding for 3 months. Menstruation began 
at 13, was always irregular, with intervals varj'ing from 21 to 25 days. The dura- 
tion was 7 or S days; the amount was rather large, and there was slight dysmenor- 
rliea. Por one year tliere had been marked irregularity, with frequent attacks of 



Pip. 7. — Tube removed on fourteentli day of menstrual cycle, with .several large 
Particic.s of uterine muco.sa in the lumen. Neither the uterus nor the ovary on the 
•side of this tube was removed. Certainly, however, neither the menstrual ’history 
nor the appearance of this tissue would justify any association with menstruation. 
The typical postmenstrual character of the enilometrlum .suggests tlint it had been 
thrown off several days earlier. 

moderate bleeding, lasting usually 7 to 9 days, with periods of about 10 dajts 
between tliesc of only sliglit .show of blood. Tlie last meu-strual period occurred 
on September 17, 1924. There was no bleeding at the time of admission to the 
hospital. The patient had been married 22 years. There was one child, twenty- 
one years old. The delivery had been instrumental and had been followed by ,'t 
pelvic absecs.s, nece.ssitating pelvic puncture. 

J'xaminntion showed a retroverted, adherent uterus and marked tenderness, with- 
out much enlargement, in both adnexal regions. 

At operation, performed September 25, the uterus was found to bo held to the 
rertiim .and .sigmoid by fine av.'i.scular adlie.sions. Both tiibo.s were .slightly thickened 
titid adliereut to the ovaries, although the fimbriated ends were open. Aside from 
the light adhesions, the ovarie.s were normal. Both tubes were removed, but the 
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uterus and ovaries were conserved, except for a small bit of one ovary, which was 
excised in order to facilitate removal of one of the adherent tubes. 

The pathologic examination showed a mild chronic salpingitis. In one of the 
tubes there was found a large particle of unquestioned endometrial tissue (Fig. S). 
It showed a postmenstrual pattern and was rvell preserved. The operation in 
this patient was done on the eighth day of the menstrual cycle, shortly after the 
cessation of a menstrual period. (See menstrual history.) The material available 
for study does not, of couise, clear up the question of the endometrial tissue in the 
tubal lumen. The history, however, demonstrates quite clearly that it cannot be 
related to menstruation, which occurred S days before. Aside from this, the tissue 
is too well preserved to be interpreted as tissue cast off at menstruation, while 
the histologic pattern is definitely that of the postmenstrual and not the menstruat- 
ing phase. 



Fik, S. — Section of the tube .‘showinc: a lar:;o particle of utel-ino mucosa. Operation 
wn.s (lone on the eighth day of the cycle, and the endometrium in the tube shows the 
usual postmenstrual picture. The uterus and both ovaries were conser\'cd. The 
latter were described as ndhorent, and may vor>’ possibly have contained the endome- 
trium, which would explain the free bits in the tube. An orifrin from the uterus 
seems difllcult to iinagrine, if one compares the size of the particle with the usual 
size of the Interstitial tube, .as shown in Fig. 


C.\SK .". — L. 15., white, aged thirty-eight years, was admitted on February 1, 
192.1, with the complaint of pain in the left lower abdomen, since an appendectomy 
eighteen years previously, lifcnses had begun at eleven years, the interv.als were 
2S to .'50 days, the duration was -1 to G days, the amount was free, and there was 
severe dy.smcnorrhca. The date of the last period was .Tan. 23, 1925. The patient 
had been married twice (total period 23 years). Tlicrc had been in all two children 
and one miscarriage. 

Lxavunadon showed, in brief, a moderately relaxed outlet; laceration of cervix; 
fundus normal in sire and position; adherent and tender adnexa. 

Operation was done on Fehruaiy- 2, 192.5. There were no intestinal adhesions to 
the old scar. The vstcrus and right adnexa were comparatively normal, except for 
adiiosions of llie small intestine and the omentum to the ovary" Tlie left tube and 
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ovary vere adherent, although the fimbriated end of the tube was potent, ns was 
that of the right tube. Left salpingo-oophorcetomy was done, with a modified Coffey 
suspension. 

The tube in this case was found to show a large particle of uterine mucosa in 
the postmenstrual phase (see Pig. 9). The woman was not menstruating, the 
operation being done on the tenth day of the cycle. The ovary showed extensive 
interstitial hemorrhage, and in some sections small, gland-like spaces were scon 
just below the surface. It is probable that this ovary contains endometrial tissue, 
although I have not yet been able to demonstrate it in an unquestioned way in 
the fixed specimen. 

Case G. — P., colored, aged twenty-eight years, was admitted on September 10, 
1925, complaining chiefly of uterine bleeding. Menstruation had begun at twelve 
years, and was formerly regular at 28-day intervals, the duration being 3 or 4 
days, the amount rather free, with slight pain. In 1919 the patient began to have 



FJg. 9. — Large fragment of uterine imicosa lying free in the lumen of a tube 
removed on the tenth day of the cycle. It show-s a postmenstrual picture, suggesting 
that it might have been tlirown off from the ovarv two or throe days earlier. It could 
hardly bo explained in any other way, in view of its large size, its histologic structure, 
Its good preservation and the fact that tlie patient was not menstruating. The ovaiy 
sliowed cxtcpsivc "interstitial liomorrhagc” and almost suioly contained endometrium, 
although It was not demonstrated, as the gross specimen was no longer available 
at tlie time of this study. 


occasional amenorrliea of 2 or 3 mouths, often followed by menorrhagia, although 
there was no evidence of abortion as a cause of this. Dysmenorrliea and leucorrhea 
were also present. There was a regular menstrual period about August 15, 1925. 
Bleeding began again on September 1 and was still present when the patient was 
admitted. The patient had been married G years and there had been 3 pregnancies, 
one terminating in stillbirth at term, the other two in carlj' miscarriages. 

Examination showed outlet without much relaxation; a slight bloody vaginal 
discharge; the cervix large and hypertrophic; the fundus normal in size and 
position; the tubes tender, adlierent, and somewhat enlarged. 

Operation on Peptember 12, 1925, .showed both tubes tlie seat of definite inflnm- 
matorv- di.soase, with marked adhesions and considerable angulation. The fimbriae 
were open. Both ovaries were apparently normal, except for surrounding adhesions. 
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Tlic uterus was adherent to the rectum posteriorly. Panhysterectomy, with double 
salpingectomy, was done. Only a small cystic bit of the left ovarj' was remo%ed. 

The most interesting find on microscopic examination is seen in Fig. 10, which 
shows several large bits of uterine mucosa caught in tr.ansit. It is of the post- 
menstrual tj-pe, while that of the uterus is of the early interval type. Unfortunately, 
no ovarian tissue is available for examination, but I believe it would ha\e shown 
endometrial areas. Such large particles as arc here shown could scarcely have 
made their entrance into the uterine end of any tube, but they could quite readily 
have dropped into the wide open fimbriated end. Certainly neither their own 
appearance nor that of the uterine endometrium can associate them in any way 
with menstruation. 

Case 7. — D. II., colored, aged eighteen 3 'ears, was admitted on August IG, 192.5. 
There had been dull, aching pain in the left lower abdomen since August 3. A 



Ftp. 10. — Tube removed on tlie ninth day of tlie cycle, showing’ a laree particle 
of po.ctnionstnial endometrium, witli only a few glands. The uterus showed a typical 
interval endometrium, so tliat there is much reason to beiievo that the migrating 
endometrium, which is of the postmenstrual type, was cast off from the ovary several 
days before the operation. It wouid hardly have gotten into the tube from the uterine 
side, .and the uterine muco.«a .siiows a more advanced development than the- tubal 
particle. Tlie ovaries were both conserved. They were dc.-sciibed as “normal exc pt 
for .surrounding adhc.sions.” and the uterus was adherent to the rectum. I believe 
tliat endometrium would have been found in the ovaries had they been removed. 


slight amount of dark reddish discharge had been present during this time (one 
or two napkins .a daj')- There was some burning on urination and some vesical 
and rectal tenesmus. Menstruation had begun at thirteen j'ears, with 4-week 
intervals, rather free, lasting 7 daj-s; there had been dysmenorrhea for 3 or -1 
yc:ir.s. The jiatient had been married 2 j’cars but had had no pregnancies. 

Examinaiion showed a nulliparous outlet, with no bleeding at time of examina- 
tion. The cervix wa.s quite liigh in the vaginal vault. Tlie uterus was of normal 
sire and pushed to the left by a small, adherent mass in the right side of the 
pelvis. 

Oprratinit, on August 20, showed manj- old and firm omental adhesions. There 
wa® about 150 c.c. of light, straw-colored fluid in the pelvis, but no blood. Both 
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tubes -were apparently closed at their fimbriated extremities, ■which, however, were 
not completely inverted. They were only moderately enlarged and thickened, but 
there were definite nodes at eacli isthmus. The right ovary was the seat of a 
definite abscess about 4 cm. in diameter and matted in adhesions. The left was 
comparatively normal except for adhesions. 

The illustration (Pig. 11) is from the right tube. Definite tuberculosis was 
found in both tubes and also in the right ovary. The left ovary was not removed. 
The particle of tissue in the lumen certainly looks like a uterine gland and stroma. 
How did it get into the tube? Scarcely through the uterine end, for this was the 
seat of a typical tuberculous salpingitis isthmica nodosa, which blocked the lumen 
completely. Tuberculous tubes are notoriously prone to remain partially patent at 
the fimbriated ends. This channel of communication would seem to be the likelier 



Pip. 11. — Part of the wall of lubeiculou.'; tube, .whowinp small bit of what seems 
to bo Jednite endometrial ti.ssue l.vinp free in the lumen. The menstrual htstory of 
thi.s iiatient. who was colored, wa.s rather indodnito, but she is .said to have had a 
.slipht reddi.sh discharpe for two weeks before operation. The plands in tlic endome- 
trial particle suppest ;i beplnninp premenstrual chanpe. The point of chief interest 
is the fact that the tube was blocked at its uterine end bv a tuberculous salplnpitls 
isthmica nodosa, while the dmbriae. as is so common with tuberculous tubes, were 
described as partially everted, so that the tubal oiddcc was almost surely not com- 
pletely blocked. This makes the ovarian oripin of the endometrium very probable, 
thouph it cannot bn proved, ns the ovary on the side of the tube wjis not removed. 
The other ovary and tube showed tuberculosi.c. The uterus was conserved. 


one in this case, as the fimbriae were jtartly everted in the tube in which the 
endometrium was found. 

C.t.sr. S. — E. MeX., colored, aged thirty-eight years, was adniilted to the hospital 
on December 18, HUG, with .a history of sharp, colicky pain in the lower abdomen 
f()r the three weeks preceding. She had been married 2.3 3 ’ears and had two 
children, twenty-one and nineteen v'cars of age. Menstruation had begun at eleven 
years, was regular every 4 weeks, lasting 3 and 4 d.ays, wifli some dysmenorrhea. 
For 1 year there h:id been some irregularity, the periods often appearing twice a 
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month. The last period began on November 20, 191C. Following this there was a 
whitish discharge with some bloody admixture. 

Eramuialion showed a uterus which was definitely enlarged, while in the culdesac 
there was felt a tender, indurated mass. 

Operation, on December 21, lOlG, showed the right tube to be the seat of an 
unruplured pregnancy. Its inner half "was comparatively normal in appearance, 
while the outer portion was about 4 cm. in diameter. The left tube was adherent 
and its fimbriated end was sealed off. The operation consisted of right salpingo- 
oophorectomy and left salpingectomy. The right tube, when opened through the 
distended area, showed a collection of blood in which there was a chorionic sac 
containing a fairly well preserved embrj'o of about nine weeks’ development, 
according to the estimate of Dr. Mall, then Director of the Carnegie Institute 
of Embryology. 

Jlicroseopically, the usual picture of tubal pregnancy was found in the right 
tube. In one of the .sections taken between the embryonic area and .the uterus 



I'iir. 12. — Section of tube sliowinn follicular .salp.nmUs. In the lumen i.s .‘jcen a 
olunni of cells re.«i>mbIinK: the tropboblnslic nodules (bv some considered decidual) 
found so commonly in seclion.s of prcKnant tubes. There was a prosnancy in the 
outer jtortlon of this tube, .and .sections throuKh the implantation are.a show l.sland.s 
like that shown in the illustration. Thi.s was made from a section between the preg- 
nancy and tlic uteni.s, indicatiiiB' that the particle was iniRTratinp down tlie tube toward 
the uteru.s. 


there was seen, lying free in the lumen, the isl.and of cells shown in Fig. 12. They 
are exactly similar to many cell islands seen in sections through the pregnancy, 
and which repre.sent the so-called trophobla.stic nodules. While this case has no 
immediate bearing upon the question of possible endometrial transportation through 
the tubc.s, it is suggestive as .•mother example of tr.-insportation of tissue in a down- 
ward direction, tow.ards the uterus. 


nous MLN'STnUAL 15LOOD RUGUKGITATE THROUGH THE TUBE 
I-VTO THE PELVIS? 

Ill ilie past few year.s tve liave, whenever the opportunity presented 
itself, operated upon women wlio happened to be menstruating, and 
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we Iiave always carefully examined for evidence of tlie escape of 
blood from the tubes, when these were patent, as they were in at 
last 13 of the menstruating women upon whom operation was done. 
In not a single case was it possible to demonstrate the escape of 
blood from the tube, or the presence of free blood in the pelvic cavity. 
In only one case, in my own experience, so far as I recall, could I 
feel that blood had passed back from the uterus into the pelvis, and 
that single case was not related to normal menstruation. It was a 
case of very profuse climacteric hemorrhage of many days’ duration, 
in which a physician had inserted an extremely firm tampon to con- 
trol the bleeding before sending the patient into the hospital. At the 
operation, which was a hysterectomy, a small amount of free blood 
was found in the pelvis, presumably having been forced back from 
the uterus. 

A favorite time for pelvic operations is immediately after the cessa- 
tion of the menstrual period. This time appears to be popular with 
both patients and surgeons. For instance, many patients who begin 
to menstruate after admission to a hospital are held over and oper- 
ated upon immediatelj'’ after the cessation of the period. If menstrual 
regurgitation through the tubes were common, would we not, in the 
innumerable operations done just after the period, often find traces 
of blood in the pelvis? If our observations in cases of tubal preg- 
nancy can be taken as a guide, this question must be answered af- 
firmatively. It is hard to believe that free blood would disappear so 
quickly, or that so many thousands of surgeons could have been so 
unobservant as to fail to notice it if it were present at this time. 

Again, histologic examination of tubes removed during menstrua- 
tion usually shows them to be free of any bloody content. Occa- 
sionally, a small amount of blood is seen, but not any more commonly 
than is the case with tubes removed at other parts of the cycle (Fig. 
13). Even if, in the occasional case, blood were demonstrated escap- 
ing from the tubal end, it would be difficult to exclude the existence 
of pathologic conditions in the tube (mild salpingitis, etc.). Some of 
the few reported eases of menstrual regurgitation are obviously in- 
accurate. For example, the case reported bj'’ Schmid® was almost 
certainly one of bleeding from a tubal abortion. He states that the 
patient had amenorrhea for tAvo months, followed by bleeding for 
five days. The tube Avas distended in several places and there Avas 
slight bleeding from the fimbriated end. The tube Aims not removed, 
so that no histologic study Avas made. 

Furthermore, it is difficult to understand AvJjy the escape of men- 
strual blood into the abdominal cavity Avould not often cause symp- 
toms of peritoneal irritation similar to those seen AA'ith hemorrhage 
from the tube in tubal abortion. If our ideas of the latter are correct, 
each escape of blood, however slight, produces pain, often nausea and 
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vomiting, and sometimes shock. The peritoneal reaction is likewise 
reflected in the leucocyte curve, according to the observations of 
Farrar, There is no reason to believe that menstrual blood is less 
irritating than that escaping with tubal pregnancy. 

Finally, it is difficult to understand why menstrual blood, thrown 
into the pelvic cavity, would not cause sufficient peritoneal irritation 
to produce much more frequent tubal closure. If, as Sampson be- 
lieves, it is the cause of the marked inflammatory reaction seen in 
cases of pelvic endometriosis, one would expect, perhaps, a maximum 
of reaction around the fimbriated ends of the tubes. And yet they 
are characteristically open. i\ry own impression is that the menstrual 
blood given olT, usually in small amounts, from the ovarian and other 



rif,'. 13. — Onr.iotoiJstlc iippoaiance of tube leinovcd at height of menstruation 
(^:ecl!on near nmbriated end). Tids patient iiad been incnstiuating- freeiy for 
t\\ent}-four houifc, but no blood is .seen in tlic tube. 


islands in the pelvis, docs actually cause the adliesions which are so 
common, and that the tubes are not closed because they not only pour 
out no blood themselves but are not usually brought into contact with 
it. when the endometrial islands are small and scattered. When they 
are larger, as with definite chocolate cysts in the ovary, the fimbriae 
are often matted over the ovarian surface. 

Sampson states that he has occasionally observed menstrual re- 
gurgitation through the tubes, and a few other authors have made 
similar general statements. :My search of the literature and my in- 
quiries among surgeons, liowever. have yielded little or no .specific 
mformation on tliis point. Perhaps the experiences of the members 
of .such a society as this may throw some light on this point. The 
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occasional occurrence of regurgitation cannot be denied, but I am 
stronglj^ of tbe opinion that it must be too infrequent to explain such 
a common condition as endometrial ectopia. 

CAN ENDOI^IETRIAL TISSUE UNDERGO RETROGRADE TRANSPORTATION 

INTO THE PELVIS? 

Even if the liquid menstrual discharge could be carried out into 
the pelvis, it is not easy to see hoiv solid particles of tissue could 
follow this route. Nature may make some blunders, but there is 
surely a definite purposefulness in the propulsion of the tubal con- 
tents toward the uterus rather than toward the peritoneal cavity. 
It is the well-beaten path followed by the ovum, which, if our ideas 
be correct, is drawn into the funnel by the ciliary current and slowly 
propelled along the tube by the action of the cilia, with possibly some 
assistance from the muscular coats of the uterus. The experimental 
studies of Wislocki and Guttmacher’' have demonstrated in animals 
a definite and vigorous peristaltic activity on the part of the tubal 
musculature, the contraction umves passing from fimbriae to uterus. 
Only occasionally, even under the abnormal conditions of the experi- 
ment, was a slight wave seen going in the other direction. In the 
human a direct observation on this point was made by Hirschberg.® 
A specimen of tubal pregnancy, just removed from a patient, was 
placed upon a cold plate. Immediately those present observed a 
definite peristaltic wave passing from the fimbriated end to the uterine. 
This was repeated several times. 

The most exhaustive study of this question is the very recent one 
of Kok,® whose material consisted of about 140 tubes from cows, 
sheep, and pigs. Among his conclusions the one which is pertinent 
to the present discussion is to the effect that peristalsis is almo.st 
exclusivel.v tOAvard the uterus, and that antiperistalsis is seen only 
as the result of a markedly distending foreign body in the ampulla. 

Certainly the peristaltic activity of the tube is in no way com- 
parable to that of the intestine. Every surgeon has frequently ob- 
served peri.stalsis in the intestine or ureter, but how many have 
seen any evidence of peristalsis in the living tubes at operation? 
So far as I know, no such observation has ever been made. It seems 
unnecessary to invoke the factor of tubal peristalsis to explain the 
propulsion of the tiny ovum through the tube. Indeed, the ovum 
is so small that a muscular contraction wave could hardly get a grip 
on it. The role of the cilia is probably a more important one in this 
connection. 

In addition to the obstacle presented by the essentially one-way 
traffic through the tubal canal is the obstacle offered at the uterine 
end of the tube. The studies of Geist and Goldberger,’” presented 
before this society last year, have a direct bearing upon this point. 
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Tlicy confirmed the observations of previous workers as to tlie extreme 
narrowness of this portion of the tube, the uterine orifice having a 
diameter often as small as 0.5 mm. and rarely more than 1 mm. Fui- 
thermore, this end of the tnbe is snrronnded by a well-developed 
circular muscular layer, of almost spliincteric type. While this no 
doubt varies as to its tonicity or relaxation at dift’erent times, it seems 
incredible that it could admit such particles of tissue as, for example, 
are seen in some of my own sections. They could scarcely thiead 
themselves into such a liny orifice, especially Avhen the relative!}' 
large uterine cavity offers a far easier way out. This is true even 
in the presence of such conditions as retroflexion, or myoma, for I 
Imow of no evidence that with the great majority of these there is 
any great degree of obstruction to the egress of menstrual blood, as 
Sampson has as.sumcd. 

Again, even if particles of mneosa made their way into the tube, 
lliey wo\dd still have an almost impo.ssible journey t))rough the tubal 
strait. Tills, as Geist and Goldbcrger showed, is a very narrow canal 
which passes either in a gentle curve (40 per cent) or in an angulated 
or sinuous manner (60 per cent) thi'ongh the thick musculature of 
the uterus. 

In short, the tube may be likened to a long funnel. Its Avide open 
mouth readily receives ova or other bits of tissue from the ovai\v, 
cancerous particles, etc., and carries them doAvnstream into the uteru.s. 
It is not, however, so easy for particles to enter the extremely narrow 
nock of the funnel and to fight their Avay upstream to the peritoneal 
cavity. This essentially one-way mechanism may be looked upon, in 
part at least, as an agency to protect the peritoneum from intrusion 
from the outer world by Avay of the generative tract. 

CAN nxnoMin-intjM Tiinowx off at aienstruatiox grow ox the 

OVARY OK PERITONEUM ? 

The efi'ect of the obstacles encountered by tissue passing through 
the tnbe in an antiphysiologic direction upon the viability of such 
tissue must be borne in mind. In the first place, one must not forget 
that the tissue lost at menstruation has been thrOAvn off to die. This 
is not a mere assumption, for if there is anything in the histologic 
interpretation ot cell A’ifality. the iact can be abundantly estab- 
lished by histologic studies of menstruating uteri and of the cast-off 
tissue recovered from the menstrual discharge."' Even before the 
endometrial layers crumble aAvay, their dissolution is evident from 
such changes as loss of staining reaction and obliteration of cell out- 
line (Fig. 14). Autolytic changes must be quite active, for it is 
almost impossible to find more than an occasional indistinct clump 
of dead cells in the menstrual blood passed per vaginam. If the 
incn.strual blood be taken from the interior of the menstruating uterus 
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Piff. H. — Showing the endometrial surface on tlie first day of menstruation, witli 
characteristic degeneration and crumbling away of the endometrium. It is hard to 
believe that these degenerated bits, even if they could got into tiio tube, could retain 
sufficient vitality after perhaps several days of travel to gi’ow actively in the pclvl-s, 
especially "when one considers the rapidity of autolytic changes in such tissue. 



Fig, 15. — Particles of dogenorated endometrium recovered from the utei’Ine cavity, 
immediately after removal of the uterus, on the third day of men.strimtion. ij 
histologic appearance is any criterion, as It usually is, tliey have little or no 
vitality left. 



NOVAK ; 


UTERINE MUCOSA IN FALLOPIAN TUBE 


503 


immediately after removal of tlie latter, somewliat less degenerated 
portions of tissue may be recovered (Pig. 15). Even at this point it 
would seem impossible for such dead or dj’ing tissue to grow again. 
And j'’ct we are ashed to believe that such degenei'ate tissue somehow 
enters the tube, passes through it against the normal current, and 
makes its way to the peritoneum, where, in spite of probably many 
days of continuing degeneration and autolysis, it can still grow where 
it falls. The ovum requires at least several days for its passage 
through the tube, although it is much smaller than these supposed 
endometrial particles, and although it is helped by all the factors 
which retard the passage of the endometrial tissue. 

The statement is eommonly made that the ovary is especially suited 
to implantation of regurgitated endometrium, presumably because of 
the fact that the rupture of follicles offers ready portals of entry. 
But the follicles rupture not during menstruation but many days 
before this, most frequently on about the thirteenth or fourteenth day 
of the cycle. The area of rupture is soon sealed over, and the ovary 
observed at operation or studied after removal eommonly presents a 
smooth surface. The question is not analogous to that of the implan- 
tation of gastrointestinal cancer on the ovary, for in the latter case 
we are dealing with a malignant tissue which is ever present and 
ready to graft itself upon the ovary when a portal of entry occurs. 
As regards endometrium, it would seem that the delicate endo- 
Iheliiim of the peritoneum would offer a far more inviting medium 
than the dense and relatively avascular albuginea of the ovary, with 
its covering of cuboidal epithelium. The fact that the ovary is by far 
the most common scat of heterotopic endometrium must therefore 
speak against the doctrine of implantation. 

ECTOPIC DIFFERENTIATION OF CELOMIC EPITDELIUM AS A SOURCE 
OP ABERRANT ENDOMETRIUM 

One of the most interesting observations in connection with the 
presence of endometrial tissue in the ovary is the fact that it exhibits 
.so many variations in both its morphology and its reaction to the 
menstrual stimulus. One may find a broad expanse of the ovarian 
epithelium converted into typical uterine epithelium, not infrequently 
ciliated, with at times only an occasional gland-like invagination and 
per)iap.s no .stroma whatever, i.c., in the sense of the typical uterine 
•stroma. Such a surface may resemble endometrium of the fetal or 
infantile uterus. It may or may not show hemorrhage in the sub- 
epithelial layer. If it does not, it is often difficult to determine 
whetlior it is really to be spoken of as a mullerian type of epithelium. 
If it does, the .sngge.^tiou of real endometrium is oi course stronger. 
B hen a broad area of the ovarian surface is covered with a layer of 
the type described, with no tendency to penetrate into the ovary or 
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to grow above its surface, it is difficult to conceive of an implantation 
origin. The natural assumption would be that a metaplasia of the 
germinal epithelium has taken place, and that by a very easy and slight 
transition it has assumed a somewhat endometrial appearance. 

In other areas we will see many glandular invaginations from such 
a surface, but without stroma and without any evidence of menstrual 
participation (Fig. 16). The general pattern of such pictures is so 
identical with that seen in the cases of unquestioned endometrial 
tyi^e, that one cannot escaioe the impression that we are dealing with 
exactly the same process, the only difference being that in the one 
instance the epithelium is quiescent and in the other it has, for some 



Pip. IG. — .Surface of ovary (beneath ovcrlylnp adliesion), .sliowinp typical endo- 
metrial pland-like invapinations. with uterine type of epitlieiiuin, but no strorna 
and no evidence of nienytruai reactivity. The pland oi)itlicliuin is directiy continuous 
with wliat is apparently a .«llplitly inodlflcd pcrminal epithelium. It would seem 
that tills picture rciircsents exactly the .same proce.ss as that described by Sampson, 
but in an earlier and le.s.s differentiated form. But it supgests a metaplasia, and 
not an implantation. 


reason, acquired a sensitivity to the mcnstruation-iiroducing hoi’mone 
or hormones. The liistologic picture in this group can scarcely be 
interpreted as one of simple germinal inclusion cysts of the type 
which one so often sees, esiieeially in women at or near the menopause. 

In .still other cases the resemblance to genuine endometrium is much 
more clear cut, as a result of the pre.sence of the characteristic sti’oma 
iind pcrlmps because of the pre.sence of what seems to be a menstrual 
reaction. At this point I may perhaps suggest that, in my judgment, 
Sampson has attributed too niueli importance to the significance of 
Itemorrhage as a criterion of menstruation in cefopie endometrium. 
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It is important to remember that ovarian epitlielhim likewise exhibits 
what is to be looked npon as a normal hemorrhagic tendency. For 
example, it is normal for the lutein cell zone of the corpus luteum, 
during the vascularization i^hasc, to exhibit hemorrliage into its 
cavity. This, of course, will rarely be mistaken for endometrial hemor- 
rhage, but, after all, the lutein cells are merely modified granulosa 
cells, and the latter, in turn, are considered to be derivatives of the 
germinal epithelium. 

To carry the derivation back even more ultimately, all these types 
of cells, i.e., germinal epithelium, granulosa cells, lutein cells, and 
endometrial cells, are descendents of the same mother tissue, i.e., 
the celomic epithelium. Ilemorrhagc in and about the graafian fol- 
licles, especially those which exhibit atretic change, is so common 
that it can scarcely be considered abnormal. ^Moreover, as I showed 
in a previous paper,’- follicular hemorrhage originates in the sub- 
epithelial stroma, as Avith endometrial tissue in the OA'ary, and then 
breaks tlirough the epithelium into the cavity. Indeed, some of the 
the pictures in Sampson’s earlier papers seem to me to be more sug- 
gestive of follicular than of endometrial origin, 

I mention these facts not to argue that Sampson’s cases are of 
follicular or corpus luteum type, for this AA’Ould be absurd. A proper 
question, hOAvcver, Arould seem to be Avhetlior the blood in tlie lesions 
which he describes is alAA-ays gh'en olf at the menstrual periods, i.e., 
.sj'iichronously AA'ith uterine menstruation. So far as I can recall, no 
one has described in the ovary a genuinely menstruating endometrium 
such as we see in the uterus, although it quite probably occurs. In 
a large munber of cases the lesions shoAV blood contained in cavities 
Avith intact epithelium. Avith no suggestion, even Avhen they are re- 
moved .shortly after menstruation, of the tissue loss and other changes 
which are so characteristic in the uterus. With so many deeply placed 
and e.s.sentially blocked-off cavities, one Avould surely expect to see 
occasional evidences of necrotic tissue elements, .such as aa'c find in 
the uterus, even alloAA’ing for rapid degeneration and aAitolysis, In 
the ovarian cavities they could scarcely disappear as quickly as they 
do in the uterus, which permits of prompt discharge to the exterior. 
In Hie ovary one mo.st commonly sees hlood elements alone, Aidthout 
such tissue changes, even Avhen the ovaries are removed soou after 
menstruation. 

As already .stated, it is probable that in some ectopic endometrial 
islands the changes arc identical uitli tliose seen in the uterus, but 
in a large proportion of them it aa’ouUI seem more likely that the 
Weeding is more closely allied Avith that seen in the ordinary follicle 
liomorrhagc. Perhaps the Weeding is the result of the premenstimal 
eongc.stion throughout the pelvic organs rather than of the actual 
rhexis and diapedesis AA-hicli oceuns at mensiTuation and AA'hieh is 
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accompanied by loss of much of tlie mucosa. If the bleeding in 
OYarian endometrium is really menstrual, certainly the histologic re- 
action is very different from that seen in the uterus, both as to the 
actual stage of menstruation itself and also as to the regenerative 
process following the menstrual loss of tissue. In many areas the 
lining epithelium appears to be a transition between either germinal 
or follicular epithelium and genuinely endometrial epithelium. This 
would seem more logical than to say that the differences in the reac- 
tion are due to the age of the implants, even if these actually occur. 

One often sees in the same ovary areas of endometrium actively 
re.sponding to the menstrual cycle and, perhaps immediately adjoining 
them, islands of perfectly quiescent endometrium. Indeed, one often 
sees pictures which could be reasonablj'^ construed as evidences of endo- 
metrial transformation of the endothelium of the l 3 ’’mpliatics. We 
have been much interested in this possibility, which I shall not, how- 
ever, discuss in this paper. 

The conclusion which suggests itself from this consideration of 
the hemorrhagic factor, and also the one which seems logical from a 
consideration of the differences in the histologic picture of the endo- 
metrium in perhaps different parts of the same ovary, is that we are 
dealing with one and the same tissue in different stages of differentia- 
tion, and that these stages are analogous to those seen in the develop- 
mental history of the generative epithelium. 

It is the celomic epithelium, the covering of the primitive peritoneal 
cavity, that forms the various epithelia of the genital gland, the 
germinal epithelium, and indirectlj’- the granulosa and lutein cells. 
Furthermore, it is this same celomic epithelium which becomes in- 
vaginated to form the lining of the miillcrian ducts, so that the mlil- 
lerian epithelium is reallj'' onW a modified peritoneum. As a result 
of hormone influences concerning which we are as j'ct ignorant, this 
celomic epithelium assumes a different form in different parts of the 
tract. For example, in the uterus it assumes a gland pattern, more 
particularly after the onset of pubertj’’, and develops a characteristic 
stroma. Phj-siologicallj*, it possesses a remarkable sensitivity to the 
ovarian hormones. 

In the tube, which is chieflj’^ a transmitting organ, it has a more 
stable structure, characterized In* such features as rugae, and absence 
of glands and stroma. It is not infrequent, however, to observe a 
confusion in the usually fairlj* sharp segmental differentiation. For 
example, I have, in quite a number of cases, seen a fairly typical 
endometrial mucosa in the fallopian tube at points quite removed 
irom the uterus itself (Fig. 17). (Ifliers have made similar observa- 
tions. For that matter, I have, in a certain proportion of cases, found 
ectopic mucosa in tlic ovaries to posse.ss t.vpicall.v tubal features, with- 
out glands and without uterine stroma. It maj' even exhibit a definite 
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tendency to the formation of rugae. Such mucosa may he found in 
the interior of an endometrial C 3 'st eavitj'. In one striking example, 
the cavitj’’ is lined by a mucosa Avhich is definitclj’’ endometrial for a 
part of its extent and then passes rather abruptly into a just as typical 
tubal mucosa (Fig. 18). 

Studies in comparative anatomy maj’^ throw some light on this 
point. Dr. Carl Ilartman, of the Carnegie Institute of Embryology, 
•tells me that he frequently finds abnormal epithelial outgrowths on 
the surface of opossum ovaries, of which he has studied some four 
hundred. The opossum ovary is not inclosed by the tubal sac, and 
fherc is no such thing as menstruation. I am indebted to Dr. Ilartman 
for the two samples pictured in Figs. 19 and 20, wliich show on the 



I'Ir'. h . — Section of tube wall (with sonic inflammatory change) showing rc.sem- 
hianre to cntlomclrial ti.s 'uc. Ohnraclc' istic utormc mucosa lining portions of the 
tube well removed from the cornu has been described by a number of authors. 


surface of the ovarj' farthest removed from the hilum two aberrant 
growth'^, wliicli, in Dr. Ilartman ’.s opinion, represent aberrant miil- 
lerinn mucosa. 


It would he just as useless to attempt to explain the reasons for 
this jumbling of the normal differentiation processes in the genital 
tract as it would be to offer an explanation for the normal morpho- 
logic and physiologic differentiation itself. It is almost certainly the 
result of hormone mtluonces, and these affect chiefly or entirely the 
celomic epithelium in the genital gland area. More than this we 


cannot .say. For this reason I do not feci that any one can, in the 
pre.scnt suite of our knowledge, explain the exact mechani.sm of pro- 
duction of aberrant mucosa. The celomic theory, which in one form 
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or another has been advocated by several authors (Lauche/^ Eohin- 
son/^ etc.), is therefore less a theory than a concept. 

It is possible, as some have .suggested, that the occurrence of ectopic 
endometrium at various points in the pelvis is due to the presence 
of celomic rests in these regions. But it is just as possible that, aside 
from the “rest” theory, the normal germinal or other epithelium of 
the ovary, or the normal pelvic peritoneum, may under the proper 
combination- of endocrine and other conditions, he quickened to vari- 
ous differentiation phases abnormal for the tissue concerned. 

' This is no mere speculation, for embryologists, on the basis of care- 
ful observations, accept the view that there is a definite and intimate 



Klg'. 18. — Wall of eiulonietrial fy.'it In tho iiitCTloi- of the ov.'iry, showInK endo- 
nictrluin-llUe portion of ■wall .above, and tyj,lc.ally tubc-llke portion below, one belnc 
enntlnuoii.a with the other. 

relation between all the eiiithelial tis.snes arising from any one ol the 
embryonic laj'er.s. Each one of tlie original embryonic layers po.sscsses 
developmental iiotentialitie.s, whicli, for various organs, arc limited 
at various stages as a rc.sult of certain pliysical or chemical factors, 
cither local or general. It thus is evident that the potency of the 
cells is not used up. so that if, in later life, the sjimc conditions arise 
which are re.sponsiblc for the origiiml development of the cells in 
question, they may be activated into now growth. P^or e.vample, a 
germinal epithelial cell retains a considerable degree ol unused de- 
velopmental potency, and with tlic jirojicr activation, C!in develop 
further into an endometrial or tubal epithelial cell. The sajnc state- 
ment may be made of the pelvic peritoneum. What the activating 
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conditions ore "vve eonnot say, except tliat the}’ are almost certainl} 
oC endocrine nature. As alread}’ stated, these views are not merely 
speculative, for, as F)scheP= has emphasized, they have considerable 
support from embryologie studies. 

Applying this conception to the subject matter of this paper, one 
cun readily undcr.sland why such an intimate relationship exists be- 
tween tlie cells of the pelvic peritoneum, the germinal epithelium, the 
tubal nnicosa, and the endometrium, for they are all descendents of a 
common mother tissue, the celomic epithelium of the urogenital folds. 
In this scn.se the endometrium and the endosalpinx are to be looked 
upon as merely a modified peritoneum, or a modified germinal epi- 
thelmiuni, so that it is not so startling to think that either peritoneum 



J'if,'. 1!*. — AUnonn.-ii outKnmtli from tho surface of an opn.ssuni ovao'. It arise.s 
from llie convex surface of the ovary, as f.ar as it couW tvei! he from the hilum. 
Its stiuclure resoinhles that of .a tuhril Umbriu. J'or thip section, anU tljat lllu.s- 
•’■'U'a la Kip:. I’d, ] am Iniii-Moa to Dr. Carl Hartman, of the Catnoftic In.stltute 
of I'.mtirynloKy, who t<-ns mr tltal suclt abnormal oiitwowUts are not infrefiuont 
In tin' ovarl.an surfaci. of tli<‘«e a?)lmals. which <1o not inenstniatc. 


or germinal epithelium, plus the neccssaiy but as yet unknown bio- 
logic activating stinmlus, may give rise to more or less typical raiil- 
lerian mueo.sn. Il is po.ssible that inflammatory or other disease of 
the pelvic organs may at limes play some part in stimulating the 
ectopic di{Teventialion of the reproductive epithelium, but this does 
not .seem to me to be a very important factor. There is little real 
evidence jjj sujijiort of the view that inflammation, per se, can bring 
uhout an endometrial metaplasia of other pelvic epithelium, although 
it is possible that it may i>lny a contributory role in some cases. 

A consideration of pos.sible importance lies in the fact that the ac- 
tivating hormones are probably found in the ovary itself, and that 
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the frequency of germinal epithelium metaplasia may perhaps be due 
to its proximity to the source of supply of the hormone — that perJiaps 
there is a greater intensiveness of endocrine action in the ovary itself 
than in more distant tissues. 

This conception of pelvic endometriosis explains all types and all loca- 
tions of ectopic endometrium in tlie pelvic peritoneum, ovai-y, the uter- 
ine ligaments, the intestinal wall, the appendix, the abdominal wall, the 
umbilicus, the inguinal region, the vulva, etc., for in all these loca- 
tions celomic tissue or remains maj'^ be found. This statement cannot 
be made of Sampson’s theoiy of implantation from tubal regurgita- 
tion of endometrial particles, as will be emphasized later in this paper. 



Fib. 20. — ^-Vnother oviirian outerrowth from the surf.aco of .'in opos.smn ovary. It 
is vcO' similar to that sliown in Fifj. 10. 

The theory of ectopic celomic differentiation, moreover, explains the 
frequency with which one finds, perJiaps in tlic same ovary, ail the 
developmental stages through which the genital epithelium passes — 
peritoneum, germinal epithelium, tubal mucosa, and endometrial tis- 
sue, either functionating or nonfunctionating. 

The latter point, i.e., as to whether or not ovarian endometrium 
gives evidence of menstrual reaction, is one of especial interest. I 
do not agree with Sampson that this depends upon the age of the 
“implant.” Very often nonreacting endometrium may be seen deep 
in the substance of the ovary, so that it can scarcely be considered 
“young,” while superficially placed tissue may .show definite mcn- 
.strual reactivity. A clue as to the real reason for these differences 
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may be obtained from a study of the menstrual reaction of the uterine 
endometrium proper. Its upper layers, corresponding to the com- 
pact and spongy laj'crs of the decidua, participate actively in the 
characteristic histologic changes of the menstrual cycle. The deepest 
layer, the basalis, is unchanged throughout the cycle, and it is from 
this layer that regenerative changes proceed vdien the upper strata 
arc lost at menstruation. In the condition known as hyperplasia of 
the endometrium, the entire mucosa is made up of what is apparently 
an enormously overgrown basalis, as IMartzlotf and I have shown in 
a recent paper.^® Such an endometrium shows no cyclic change, being 
stationary in .structure. Polj'pi of the endometrium at times spring 



UiK. ~ 1 . — Ultrini’ polyp villi .'=tiucUnc of runclioninK emlomotriuin, .'.liowitiK same 
pli-is.. a>. laltir. Sucli a polyp probably ,ail.«es froin the nioic suporllclal and func- 
lionlniT Inyci-s of the ciulomclrnim. This tli^nre, and the one folloivinp, illustrate 
the rtratvnn n action of the endometrium. es>ccinlly as regards menstrual reaction, 
lo nioiihaKo. do. This may o,\plain .some of the variation.^ obsei-vcd in endometrium 
■ns it occur.s in tiic ovary. 


from the basal layer, lierniating tlirongh ilie upper functioning layers. 
.Such ]»olypi show the typical swi.ss-choe.se pattern of hyperplasia, even 
thnmrli llie endoiiieirium jiroper exhibit.s a definite menstrual reaction 
(Fig. 21). They do not respond to the menstrual stimulus at all. 
Other polypi apparently arise from the functioning layers of the endo- 
metrium. and histologically e.xhibit the same menstrual phases as tbe 
latter (Fig. 22). In the same way, a dowugrowth of uterine mucosa, 
as in the uterine type of adenomyoma, shows similar variations as to 
menstrual reaction. .Some of the endometrial i.slets in the depths 
of the uterine wall .show histologic pictures exactly corresponding 
to that seen on the uterine surface, premenstrual when tbe latter is 
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premenstrual, postmenstrual Avhen tlie latter is postmenstrual, etc. 
Others, again, sliow a characteristic hyperplasia pattern, and several 
authors have called attention to the frequency of association of liyper- 
plasia with adenomyoma. Such islands are explainable by the fact 
that they spring from the basal layer of the endometrium, just as do 
certain uterine polypi. 

The endometrium is thus seen to possess a distinct stratum reac- 
tion, and this same stratum reaction is likewise evidenced in the 
ovary. Some of the ovarian endometrium, even when composed of 
typical epithelium and equally’- eharaeteristic stroma, shows no evi- 
dence of functional response, even though near-by areas show marked 



Kip. 112. — Uterine pnlyp prc.«entinp typical liyperpliisl.'i-Iike j)attern. and probably 
Hpringrins’ from basal layc*r of «.'n<1om«*trium. The remainder of the uleriis siiows 
iisinil cyclical clianpc.s, and menstrual lii.stoiy wa.s noianal. I'olypi of Ibis .statlonai'y 
.structure aia; at times seen even when tlie reinainder of the uterine mucosa show.s 
!i marked premenstrual hypertrophy. 


menstrual reaction. In one remarkable .specimen whicli 1 luid the 
opportunity to .study througli the kindness of Dr. R. A. ^Vatkins, of 
Portland, Oregon, a .spongy ma.ss of tissue removed from each ovary 
shows a uniform and e.xtreinc hyperjilasia picture (Fig. 23). lliere 
is, of course, not the slightest suggestion of menstrual reaction, nor 
would any be expected. This case is interesting from another stand- 
])oint. If this byperpla.stic endometrium bad its source in a tubal 
regurgitation from the uterus, the mucosa of the latter ivould pre- 
sumably have had the same structure. But hyperplasia of the endo- 
metrium is not associated with the monthly desquamative process 
whicli is suppo.sedly nece.ssary to liberate the particles into the tubes. 
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It presents a stationary picture, for no matter at what chronologic 
pliase such an enclonielrium is I’cmoved, tlie picture is ahvaj's essen- 
tially the same. Certainly there is no evidence of necrosis or surface 
I 0 .SS of tissue. Unfortunately, no uterine tissue was available for 
study in this case. The presence of the endometrial hyperplasia in 
the ovaries of this case is not readily explainable on the regurgitation 
theory, unless one wi.shcs to assume that the imiilantation had occurred 
a considerable time prcviomsly, and that the implanted endometrium 
then underwent hyperplastic transformation. This, of course, is theo- 
retically possible. 



Kl>:. 23. — A fu'f'tlon from .-i .‘.poimy iniins of omloiiiolriuin ruinovod from eacli 
ovniT, hy Ur. U. T. Watkins, of Portland, Oropon. Althoupli tho ma.sse.s 'were large, 
tliey showetl no .sign of menstrual liemorrhagf, nor would any be expected, a.s byper- 
pla‘:tic •■ndometrlum does not react to meii-struatlon. Xoi' doo.<3 it undergo periodic 
di'structlve ebange, so tb.at tbe |)rc>--ence of thi.s tis.sue in the ovaries cannot be 
■ xplained on the tubal regurgitation theory, unle,«s we as.sume that it became hyper- 
p!'i.*:tlc after implantation. This, of cour.se, i.s theoretically po.s.slble. 


The dilYorouees in the morphology and functional capacitj' of aber- 
rant endometrium are. I believe, most plausibly explained upon the 
basis of differences in tho degree of ditferentiation, remembei-ing that 
endocrine factors may not only bring about segmental diflierences, but 
also stratum al)normalitic.s. especially in tlie case of tbe endometrium. 

One other point in this connection may be touelied upon, for it has 
ennsed nnicb discussion. I refer to tbe origin of the stroma (tlie 
‘S’ytogcmnis’’ tissue of the German sebool). Not believing in the 
uterine origin of ovarian endometrium. I do not, of course, believe 
iliat the stroma of ovarian endometrium is bodily transplanted fi'om 
the uterus by way of tbe lubes. It has always seemed to me that it 
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must Tie formed in situ. This is indicated by the fact that one can 
often demonstrate transition stages of one degree or another between 
the endometrial stroma and the native stromal cells of the tissue 
involved, as well as by the fact that perfectly characteristic stroma 
is to be seen in such distant locations as the umbilicus, where its 
origin by transplantation is not easily explainable. 

The recent paper by Fischel, already quoted, while dealing with 
the relationships of epithelium and connective tissues in general rather 
than with the problem presented in ectopic endometrium, emphasizes 
a point of view which, to my mind, explains our problem logically 
and in conformity with our histologic studies. Fischel presents good 
evidence to substantiate his conclusion that developmentally the epi- 
thelium plays the dominant and formative role, the connective tissue 
the subordinate one. The stroma of the endometrium is to be looked 
upon as a satellite tissue and its appearance is the natural accom- 
paniment of the presence of celomic epithelium which has reached a 
certain stage of differentiation. 

DOES IMPLANTATION PLAY ANY PART IN PELVIC ENDOMETRIOSIS? 

One of the strongest arguments brought forth by Sampson to sup- 
port the implantation theoiy of pelvic endometriosis has been the 
fact that, in laboratory animals at least, endometrial tissue is capable 
of growth when transplanted to the pelvic peritoneum. The earlier 
experiments of Jacobson^" upon this subject seemed to me rather un- 
convincing, and even his most recent Avork, which was done upon 
monkeys, cannot be taken as proof of the correctness of Sampson's 
theory. It is hardly necessary to emphasize the differences which 
exist between the sexual cycles of the lower animals and the human 
female. In none of them beloAV the primates does menstruation occur 
in the sense in Avhich Ave employ the term in the Avoman, although a 
number of them exhibit a periodic discharge of blood. This, hoAvever, 
commonly occurs during the period of proestrum and not during tlic 
])eriod of actual sexual desire or estrus, as many appear to assume. 
MoreoA'er, it is Avell knoAAUi that the chronologic relation of ovulation 
to menstruation in the human is quite different from tliat Avhicli it 
bears to estrus in most of the lowei’ animals Avhich liave been studied. 

The most serious objection to the Avork of Jacobson and others 
Avho have studied endometrial transplantability in its application to 
pelA’ic endometriosis appears to me to lie in the fact that the tissue 
Avhich tliey lun'e transplanted is active, Au'rilc, and Avell-pre.served, 
Avhilc the endometrial tissue throAvn off' in human menstruation is 
just the opposite, as I haA’c already emphasized. If it AA’cre possible 
succo.ssfully to transplant to the oA'ary and peritoneum the degenerat- 
ing endometrium of the menstruating uterus, the bearing of tliis 
method of study upon the problem Avould be much greater tlian it 
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now is. Even then, as we sliall see, it would offer no proof of tlie 
hypothesis of tnhal regurgitation. Such experiments are out of the 
question in the human subject, while heterotransplantation of human 
material into animals would offer little hope of success. 

Tissue cultural methods, were they applicable to the endometrial 
tissue cast off at menstruation, would seem to be a desirable means of 
study, but they, likewise, as I am told by those more familiar than 
I with the technic, would he predestined to failure. 

Even granting the essential applicability of Jacobson’s studies to 
the human problem, what do they demonstrate? Only that endo- 
metrial tissue can be sucee.s.sfully implanted upon the pelvic peri- 
toneum. They throw no light upon the souree of the endometrium in 
human endometriosis. The arguments brought forth to fix the source 
as the uterus, by Avay of the fimbriated end of the tube, have to deal 
chiefly with the distribution of the “implants” in the pelvis. All of 
the evidence applies equally well— or better— to the ovary as a source 
of the dissemination. If the lube actually permitted a monthly re- 
gurgitation of blood and endometrium, it would seem that the pelvis 
of every woman with any ectopic endometrium at all would be filled 
with the tissue. Since the same conditions exist from month to 
month, the regurgitation would, according to this theory, also be 
regularly repeated. In view of the supposed proliferative tendency 
of the ectopic endometrium, one would expect extensive endometriosis 
in every case. This, of course, is not borne out by experience, for as 
a rule, the amount of ectopic tissue is very slight, the condition being 
often of no great clinical significance. 

There are further facts Avhich indicate that implantation alone 
can scarcely explain the origin or spread of the condition. The ectopic 
endometrium is not always situated at the points of predilection em- 
])hnsized by Sampson. The relation of the tube to the ovary and of 
both to other pelvic viscera has always seemed to me to be much less 
stereotyped than one would gather from Sampson’s diagrams. I have 
recently observed a case in which only one tiny endometrial islet was 
found in the pelvis, and that was on the anterior surface of the rectum, 
well above the level of the adnexa. Careful inspection of the ovaries, 
which wore not removed, showed not the slightest suspicion of endo- 
metrial tissue. Another circumstance indicating that the abnormal 
tissue is not the more result of gravitation of particles of endometrium 
from the tubal os to (he most dependent parts of the pelvis is seen in 
the oases wiiich have been reported by Keene’'^ and others of exten- 
.si\e endometrial involvement of the vesicouterine pouch, or of the 
anterior surface of the uterus. 

It mu>^t be remembered also that a tiny particle of tissue .set free 
in the pelvis would not tend to sink like a hall of lead to the bottom 
of the pelvis or to the bottom of a hernial pouch. It would behave 
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more like a tiny f eatlier and adhere to the first peritoneal surface with 
which it came into contact. 

Pelvic endometriosis has been explained as analogous to cancer in 
its implantability on the peritoneum. But a pelvic cancer does not 
always confine itself to the pelvis. It is often soon disseminated through- 
out the abdominal caA’itj^ A^egetations extending over the whole parietal 
wall, the intestines, and often the stomach, liver, and other upper 
abdominal organs. This is neA^er seen CA-en Avith the most extensh^e 
pelvic endometriosis, Avhieh remains, to all intents and purposes, a 
strictly pehuc lesion. Mere peritoneal implantation, if concerned at 
all in the process, is certainly not the only factor in the spread of the 
condition. There must be some special susceptibility of the pehuc 
peritoneum to this endometrial implantation or differentiation, as the 
case may be. 

As already stated, the evidence brought forth by Sampson in favor 
of the tubal dissemination theory applies even more forcibly to the 
ovarj'’ as a source of the dissemination. In other Avords, if implanta- 
tion is an important factor — as it quite possibly is — it is more prob- 
able that the seed is dropped from the near-by ovaiy, Avith its better 
preserved endometrium, than from the end of the tube, Avhich could 
transmit only a A’ery degenerate tissue from the distant uterine caAuty. 
In the case of the OALTiy, the tissue throAvn off need not be the seat 
of menstrual degeneration. It may be aclivelj’ groAving endometrium 
AA'hieh is throAA'n out by the rupture of hematomata, or AA'hich is broken 
off from the oAmriau surface. A glance at Fig. 3 is rather suggestive 
in this respect, "Would it not be easier for such polypoid outgroAAdhs 
to break aAvay from the ovaiy, eAmn Avithout the influence of menstru- 
ation, than for a portion of either menstruating or nonmenstruating 
endometrium to be separated by CA'en the most violent pressure through 
the thick-Avalled uterus, as by bimanual examination, an occurrence 
AAiiich Sampson suggests as veiy possible? 

The possibility of such a breaking off of oA'arian endometrial tissue 
is AA’ell seen in Fig, 24, AAdiich sIioaa'S a large particle of fairly aa'cII- 
preserved, nonmenstruating cndomelrium lying apparently free in an 
endometrium-lined caA'ity, AA'hieh no doubt communicated from time to 
time Avith the general pelA'ie cavity. 

The same reasoning applies to the supposed dissemination of uterine 
cancer through the lumina of tlie fallopian tubes to the OA’ary. JIa' 
oAA’ii impression is that this means of spread is of negligible impor- 
tance, although the general implantability of cancer ti.ssue is unques- 
tioned. Cancer of the oA'ary is rclatiA'cly rare as a complication of 
adenocarcinoma of the uterine body. Norris^-' found it in only 2 of 
11.5 cases. When it does occur, it is far more logically explained as 
due to the generally recognized channels of dissemination, i.c., the 
lymphatics. Sampson argues that the rarity of ovarian metastasis is 
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explained by the accepted fact, that fiindal carcinoma most frequently 
occurs in women beyond the menstruating age. In quite a number of 
cases, however, adenocarcinoma occurs during the menstrual period 
of the woman’s life. In Norris’ 115 ca.scs, for example, 15 were belou 
forty years of age, and 18 were between forty and fifty. i\Iost of the 
latter grou]) were no doubt still menstruating, and yet only 2 of the 
entire series of 115, many of which he states wore far advanced, 
showed extension to the ovary. The ages of these patients, and 
whether or not they wore .still mensti’ualing, are not given. 

In most cases of body cancer, the tumor mass bleeds rather con- 
stantly, simulating more or less the hemorrhage of menstruation. Fig. 
25 is from an ovary removed with a uterus which was the seat of ad- 



I'lfj. — .A }).■( II (<•!<' of tissue o.isl off from iind lyinit in tiu; ciiviiy 

of fill ('luUmu li l:vl cyst. wUlcU iw doviUV comiM\nilc:\tc\l cvitli Uii' oV the oviiry. 

Knilnnii.(|-j.ii tiMsiio till own off 111 thl.s \v;iy from tlie ov.-ir.v limy iimko ll.s way into 
tin- tnho. or It may. conccivahly. Ur Impl.anti-d on thi' ii'-lvic pi-rilonfum. 

vam-ed adennearcinoma, with a long history of bleeding, at times 
very free. Tiie interior of the ntorns ])resented a fnngating, fonl- 
sinelling, nleerated mass of cancer tissue. No evidence of cancer was 
Inund in eitber ovary, but, as the illustration sbow.s, definite endo- 
metrial (issue was found deep in the ovarain .substance. T believe 
Unit tlu; endometrium is prc.scnt because it was formed in situ, during 
the woiuan s reproductive life, and that cancer was not found because 
i? did no; pass out from the uterine cavily, even Ibougb the latter 
was jammed full of ij. It would not he logical to argue that the 
cancer closed the uterine orifices of the tubes, because such propin- 
«!uity would seem to make it easier for hits of ti.ssue to break awav 
into the tuhnl Inmina. 
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In one of Ms papers, Sampson presents illustrations of two sections 
in wliieli cancer tissue is found lying free in the tubal lumen. But 
in both these eases cancer was present above the point at which the 
cancerous tissue was found in the tubal lumen. In one there was a 
cancer of the body of the uterus associated with a cancer of the same 
type in the distal end of the fallopian tube. The cancer particles 
were found in the tube between the tubal cancer and the uterus, so 
that it would be wholly unjustified to assume that they were passing 
out from the uterus instead of toward it, from the tubal cancer. His 
other case offers an exactly similar explanation. It was one of ex- 
tensive disease of the uterus, which Sampson thought probably a 
coexisting adenocarcinoma and sarcoma. The pelvis was full of im- 



Fig. 2.1. — Section of ovary from a patient with extensive ulcerating adenocar- 
cinoma of tlie uterus. No cancer is found in clllicr ovary, l)ut endometrium can 
bo demonstrated. If endometrium could be transported, wliy not al.so cancer, 
when tiie titoru.s is fllled witli bleeding cancer tissue? 


plantation.s, all of the supposed sarcoma lyjie. Bits of growth, similar 
to the latter tumor, were found free in the lumen of one tube. In both 
these cases the lubes were patent, and I submit that there is no reason 
whatsoever for assuming that the tumor particles are migrating in 
the abnormal upward rather than in the normal downward direction. 

Fig. 2G illustrates the findings in the tube of a recent intere.sting 
case. The patient had a right ovarian cyst about tlie size of a coconut. 
It was smooth externally, but its wall showed definite cancerous 
changes. The left ovary was normal, but the left tube showed a 
definite elongated nodule in its wall. It was evidently a cancer, and 
microsco])ically it showed a .structure like tlinf of the ovarian cancer. 
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The left lube was closed and the cancerous cyst shoived no external 
growth, so that the tubal growth must have been due to lymphatic 
dissemination. Proximal to the tubal cancer, the lumen shows large 
fragments of cancer, but the uterine edometrium is perfectly normal, 
with no trace of cancer. 

One other interesting group of cases may be very briefly alluded 

(o those of suiiposed operation scar implantation. A number of 

these have been reported, though this condition must still be looked 
upon as relatively rare. The reports of IIeaney=“ and of Danforth^^ 
before this Society last year indicated that scarcely more than a 
dozen cases had been reported in the entire literature up to that time. 
Only a few have been reported since then. 



ric. Cfi.— .‘■linwiHf; lai-Rf particle.'; of cancer tl«.siie in the lumen. The 
patient hail .n canceroip; ovailan cy.'.i on the riitht, nltlu'URh there were no external 
VI t'uion«. Till- left ov.ary w.'; nnrin.al. hut the left tube wali .■5howe'l an clontatod 
nf.ihile of tvirclnonri, pu-.stim.'ihly a met.aFtapl.-: by rv.ty of (lie lympliatic-S. as the 
•■nil of th" tuh" was n-aloii oil. The larcc mass of cancer tissue sliown in Uic 
lumen, exactly ."hnllar in type to that .seen in the ovary, may b- attached at some 
tyh'i to tlie teiie wall; hut <( is ea^y to .■-■eo how particlo.s could hrek off and pass 
dor. n low.'vrd tlio ut-ru'-. Tiil.s i.s appauntly hTne out by the appearance of the 
yiutih r llla‘^s .s. i n In the tuhal alcove to tl>c ri.?ht. .V uterine origin is excluded, 
tor tlie iitirine i-itit}' ."hou.s no trace of c.aneer. 


AMion tlie lo.sion oeeur.s, it can scarcely be overlooked, for it often 
gives' j'jgo to much discomfort. Xor, in the past few years, is it apt 
to have been mi.smtevproted by any .surgeon at all conver.sant with 
the lileratiire which has been .set in motion by »Samp.son’s contribu- 
tions. Hence the .statement that it mu.st be considered infrequent is 
justified, c.speetally when one bear.s in mind the enormons number of 
operations tjorformed each year in which the endometrial cavity is 
oj.ened—liv.st erect omies. cesarean .sectioms, etc. If these scar tumors 



520 THE AMEHICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

were produced by simple transplantation of endometrium, would we 
not be justified in finding tliem mucli more frequently than we do? 
Moreover, in an increasmg number of cases, as in a recent one of my 
o-wn, sucli endometrial tumors in abdominal scars are being reported 
in cases in wliicli the uterine cavity is not in any way opened. Pan- 
kow“= has recently briefly reported a case in wliicb simple appen- 
dectomy had been performed ui^on the patient when .she was a cliild, 
presumably before menstruation began. At the age of thirty a tumor 
developed in the scar, and on removal, ten years later, it contained 
typical endometrial tissue. I do not see how we can invoke the doc- 
trine of transplantation in such a case. A number of other cases have 
been reported in which the uterine cavity was not opened at the 
original operation. 



Fip. 27. — Typical cndoniclrium In a nodule located in an .abdominal cicatrl.K 
followinp an operation five ycar.s previously. Tlii.s ])revlous operation consisted in 
left .salplngo-ooj)liorectomy witli pelvic dr.ainafrc. Tiio nodnlc was lender, but 

the patient .stated that tlicro wa.s no increa.se in .size or in pain at the menstrual 
pcrlod.s. It cont.'iincd much endometrium, but practically all of It was of tho 
nuic.scent. hyperpla.sia typo seen above. Only a few pljinds were found to contain 
blood, and no chocolate .areas wore seen. 


I do not believe tliat there is yet sufficient evidence for the {i.ssump- 
fion that these cicatrix endometriomas arc due to actual transplanta- 
tion of endometrial tissue, e.specially in the cases wlicre the uterus 
is not entered at the operation. On the other liand, I do not believe 
that this possibility can be denied, e.specially as we are here dealing 
with a virile, well-preserved endometrium. The arguments which 
have been set forth in this paper appear to speak for the po.ssibility 
of the origin of such growths from the celom-derived X’^^J'boneum, as 
with similar growths elsewhere on the peritoneum. Perhaps the irri- 
tative effect of the cicatricial process may play some part in stimulat- 
ing this ectopic differentiation process. Even the umbilicus is, of 
course, to be looked upon as a cicatrix, while in addition if often 
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contains remnants of the omplialoinesenteric duct, wdiicli is lined bj 
celomic epithelium.-^ 

It is inlci'csting to note that the endometrium in these abdominal 
scars and umbilical tumors may show marked variations in morpho- 
logic, as well as peritoneal, ditrcrcntiation, such as uere emphasized 
in the discussion of the ovarian lesion. For example, they do not 
always swell or cause increase of pain at the mensti'ual periods, as 
I had occasion to note in the recent case alluded to above (Fig. 27). 
In this case, the endometrium, while present in large amount, shows 
little evidence of existing or preexisting menstrual activity, although 
the growth had been present two years. 

SttMAIAUT 

The present study is based upon the histologic study of many hun- 
dreds of fallopian tubes, with particular reference to their contents. 
In seven tubes particles of uterine mucosa were demonstrated lying 
free in the lumen, and in one tube, which contained a pregnancy in 
its outer third, there was, between this point and the uterus, a mass 
of cells which resemble trophoblastic or possibly decidual cells. The 
nature of the endometrial particles, when these were found, is, I be- 
lieve. indisputable in practically all tlie cases. None of the women 
from Avhom these endometrium-containing tnhes were removed was 
monslruating. most of them being many days removed from this 
period. Five of the seven tubes containing endometrium were re- 
moved on Ibc twenty-sixth, fonrtcenth, eighth, tenth, and ninth days 
of the cycle, respectively. In Case 2 there bad been .slight ii-regular 
bleeding for two weeks, hut the endometrium was of the typical in- 
terval variety. In Case 7, in which tuhercnlous salpingitis was pres- 
ent, there is also said to have been a slight, dark reddish discharge 
for seventeen dny.s. The nterus had not been removed in this case, 
so that we can say nothing as to its hi.stology. In the cases in which 
the endomelrimn was available for study this was seen to be in a 
nonmenst mating phase, with an intact surface. In none of the cases 
did the endometrinm in the tubes .show the characl eristic picture of 
endometrium thrown off at menslrnation. 

In at least five of the eases the particles of free endometrinm are 
so large that it would seem almost impossible for them ever to have 
entered the tiny uterine orifice of the tube. The suggestion that they 
are probably moving toward rather than away from the uterus is 
strengthened by the finding of clcfmite endometrial tissue in the 
ovary in at least two of the cases. Tlic failure to find it in .some of 
the other eases may be due in several instances to the fact that little 
or no ovarian tis-sue %vas removed at operation, and is possibly ex 
phuneu in one case by the frenuent difiiculty in finding small islands 
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of ovariaD endometritim in specimens wliicli have been in a fixing 
fluid for a considerable time. 

Docs Menstrual Blood Regurgitate? — A considerable number of ob- 
servations (tliirteen) in the course of operations upon women who 
were menstruating at the time and whose tubes were open failed to 
show regurgitation of menstrual blood in a single case. This experi- 
ence corresponds to that of a number of other surgeons Avith Avhom 
the author has discussed the subject. Histologic examination of tubes 
removed during menstruation characteristically shoAvs little or no 
blood. No blood has apparently been ohserA’^ed in the pelvis in the 
thousands of Avomen operated upon by thousands of surgeons im- 
mediately after menstruation, although it eould scarcelj’^ be resorbqd 
so quickly if any had escaped into the pelvis. Even tE occasionally 
blood did escape from the tube at menstruation, it is difficult to ex- 
clude pathologic lesions of the tube. If menstrual blood escapes into 
the pelvis, it is hard to see Avhy it does not cause symptoms of peri- 
toneal irritation similar to those seen AAGth tubal abortion, or Avhy 
it does not more often cause sealing off of the tubes. The latter are 
commonly open. The conclusion from these Amrious facts is that al- 
though menstrual regurgitation through the tube may occur, it is 
exceedingly infrequent, too infrequent to explain such a very common 
lesion as pelvic endometriosis. 

Can Endometrial Tissue Undergo Retrograde Transportation info the 
Tube? — The physiologic direction of travel through the tube is that 
taken b.y the ovum, i.e., from aboAm doAimAvard. Tlie ciliary current 
is probably more important than muscular peristalsis. Ahtiperistalsis 
is probably rare, and, according to recent investigations, occurs only 
in conditions of OAmrdistention of the tube. The uterine orifice of 
the tube measures only 0.5 to 1.0 mm., so that it seems almost in- 
credible that it could admit such large particles of tissue as are seen 
in some of my cases, especially AA’ith a far easier avenue of escape 
open through the uterus. There is no eAndence that there is men- 
strual blockage in most cases of retroflexion or myoma, any more than 
it is noAA' believed to occur Avith anteflexion. Furthermore, endo- 
metriosis is often found Avith normal uteri. Even if an endometrial 
particle made its AA'ay into the uterine os of the tube, it would still 
liaA'c an almost impo.ssiblc passage tlirough the Amry fine lumen of 
the inlerstitial tube, AA'hieli passes in a gently curved or sinuous fashion 
through the thick musculature of the uterus. The tube is to be 
likened to a funnel, Avhose Avidc mouth readily admits ova, endo- 
metrial or cancer particles, but Avhosc narroAV end and neck Avill 
neither admit nor tran.sport lliem A'cry easily. 

Can Endomcirinm Thrnvm Off nf MensirnnUon Grow on the Ovary 
or Peritoneum? — If it takes the smaller OA'ura a number of day.s, at 
least, to pa.ss doAvn the tube, oA'cn Avith the current at its back, it 
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would probably take mucli longer for tissue to pass upward against 
the stream, assuming that this were possible. But histologic studies 
shoAV that the tissue throivn off at menstruation is dead or dying. 
Can such degenerative tissue thread itself into the tubal orifice, make 
its AA’^ay upivard against the obstacles Avhich have been described, and, 
after probably many days, still have sufficient vitality to grow where 
it falls? This ivould seem incredible, especially as autolytic and de- 
generative changes are A''ery rapid in the cast-off tissue of menstrua- 
tion. There is no evidence that the ovary, except at the time of 
ovulation, offers any especial portal of entry for “implantations”— 
and ovulation is almost as far removed from menstruation in point 
of time relation as it can be. At other times the ovary is commonly 
smooth, Avitlua dense fibrous albuginea covered by the euboidal ger- 
minal epithelium. And yet, although theoretically less favorable from 
this standpoint than peritoneum, it is much more commonly the site 
of “implantations.” Indeed, Samiison suggests that it acts as a sort 
of intermediaiy host. For the reasons I have just mentioned, it ivould 
seem that the susceptibility of the ovaiy to endometrium-like trans- 
formtaion must be explained in some other ivay than upon the basis 
of simple implantation. 

Ectopic Differentiation of Celomic Epithelium as a Source of Aber- 
rant Endometrium. — If aberrant endometrium is not derived from the 
uterine mucosa by transportation through the tubes, ivliat is its 
source? No one can speak dogmatically on this point in the present 
state of our knowledge, but I have offered evidence in support of the 
vieiv that the explanation may perhaps best be sought by reference to 
the normal developmental history of the genital epithelia. All are 
derived from the celomic epithelium of the urogenital folds. Not 
only does this form the germinal epithelium of the ovary and the 
follicular epithelium, but- it also becomes invaginated to form the 
lining of the mullerian duct. The endometrium and the endosalpinx 
are therefore to be looked upon as mere modifications of the peri- 
toneum. It is therefore not surprising that either peritoneum or 
germinal epithelium may at times show endometrial transformation. 
The factors ndiich determine the normal regional differentiation of 
the celomic epithelium are as yet unknoivn, though almost surely of 
endocrine nature. It is a Avell-knoivn embryologic law that tissues 
derived from the same embryonic mother epithelium are closely re- 
lated. Furthermore, the developmental potentialities of celomic epi- 
thelium which has reached the stage of germinal epithelium are not 
used up, to apifiy the embryologic generalization laid down by 
Fischel. It is still capable, ivith the proper activating influence, of 
going on to further differentiation into endometrium or endosalpinx. 

This idea is borne out by the fact that one may see in ovarian endo- 
metriosis all the stages of differentiation through ivliich the genital 
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epithelium normally passes, e.g., simple endometrium-like epithelium 
with few or no invaginations and little or no stroma; more typical 
endometrium with or without menstrual reactivity ; mucosa resembling 
that of the tube, etc. The mere presence of hemon-hage cannot be 
taken as evidence of menstrual participation of epithelium. Other 
epithelia in the ovary, as I have indicated, show a physiologic hemor- 
rhagic tendency. The various histologic pictures mentioned above as 
occurring in the ovary are probably different stages of the same 
process, representing merely different stages of differentiation, both 
morphologic and functional, as I have discussed in this paper. A 
possible factor in the activation of germinal epithelium is the fact 
that the hormones of the ovary itself are probably the ones most 
concerned, and that they exert a much more intensive influence upon 
the local ovarian tissues than upon more distant ones. 

The above ideas as to the origin of aberrant endometrium are of- 
fered as a concept rather than an explanation of the lesion. Until 
we know more about the normal proeesses of development we shall 
probably be unable to explain this abnormal condition with any pre- 
cision. 

Does Implaniniion Play Any Part in Pelvic Dndometriosis ? — The 
studies of Jacobson would seem to indicate that in animals endo- 
metrium can be made to grow on the peritoneum, but thej’’ throw 
no light on the source of aberrant endometrium in cases of pelvic 
endometriosis. The significance of this Avork is lessened by the fact 
that the endometrium transplanted was active and virile instead of 
degenerated, as in the case of the menstrual endometrium in Avoraen. 

Against the all-importance of implantation in the di.sscmination of 
endometrium in the pehus, scA’cral facts may be mentioned: (1) The 
endometrium is not infrequently found chiefl.y, and perhaps exclu- 
sively, in parts of the pehus, or elscAvhere, Avhere implanlation from 
the tube aa’OuM not be easy; (2) it is often present in extremely small 
amount, in spite of the supposed monthly regurgitation and the pro- 
liferatwe tendency of the tissue; (3) it is characteristically confined 
to the pelvis, even Avhen extensiA'c endometriosis is present, unlike 
cancer, AA’hich can implant itself OA'cr the entire abdominal caAuty. 
All in all, the CA’idence indicates that if implantation play.s a part 
in the dissemination of the endometrium, as it Avell may, it is the 
ovary from Avliich the .seed i.s jn-imarily dropped rather than the tube. 
All the reasons urged by Sampson in favor of the tubal origin of 
“implants” .speak just as forcibly, and indeed much more so, for the 
OA'ary as the primary source. Endometrial tissue from the OA'ary 
AA’Ould theoretically possess much gi'eater vitality than that from the 
menstruating uterus, for it could readily break off from the .surface 
or be cast out in the rupture of liematomata, Avithout the infiuence of 
menstruation. 
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No evidence ivliicli lias yet been advanced would seem to demon- 
strate that retrograde transportation of cancer particles from tbe 
uterus is a factor of any great importance in the explanation of 
ovarian metastasis in adenocarcinoma of the fundus. The complica- 
tion is very infrequent. The two cases in which Sampson found 
cancer particles in the tubal lumen have no signigficance in this con- 
nection, because in each ease there ivas a cancerous growth above the 
free tubal particles, which were thus probably making their way from 
the growth toward the uterus. I have reported a similar case in this 
paper. This, at any rate, is the natural assumption, and the burden 
of proof would seem to be placed upon those who presuppose such 
an unnatural and difficult-to-explain process as retrograde transpor- 
tation of tissue from the uterus. 

The cases herein .reported of endometrium passing through the 
tubes, as well as all the others in the literature, show a nonmenstruat- 
ing endometrium which is explainable in only one of two ways. It 
may be passing from the ovary to the uterus, as I believe is indicated 
by some of my own eases and also by the single case which Sampson 
pictures in one of his articles. If, on the other hand, it is being trans- 
ported in a retrograde manner, certainly this migration has nothing 
to do with menstruation in these or in any other cases which have 
been reported in the literature. It would have to be explained as due 
altogether to such factors as the squeezing of the uterus at operation 
or examination. But I do not believe that anyone would attempt to 
explain in this way more than a very small proportion, if any, of the 
numerous cases of endometriosis encountered clinically. 

I should like to acknowledge my indebtedness to Drs. Thomas S. 
Cullen, George L. Streeter, and Carl Hartman, for valuable sugges- 
tions. The photomicrographs are the Avork of Mr. Herman Schapiro. 


REFERENCES 

iSampson: Arcli Suvg., 1921, iii, 245; AM. JouR. Obst. and Gynec., 1922, iv, 
451; Arch Siirg., 1922, v, 217; Boston Med. and Surg, Jour., 1922, dxxxvi, 
445 ; Surg. Gyuec. and Obst., 1924, xxxviii, 287 ; AM. JouR. Obst. and 
Gynec., 1925, X, 1. 

^Corner and Amsbaugli : Anat. Eec., 1917, xii, 287. 
sJageroos: Ztschr. f. Geburts. u. Gynak., 1912, Ixxii, 28. 

•tLahm; Centralbl. f. Gynak., 1926, 1, 720. 
sCordua: Centralbl. f. Gynak., 1926, 1, 720. 
eScbmid; Centralbl. i. Gynak., 19‘2.'5, xlix, 44. 

"Wislocki and Guttmaclier ; Bull. Johns Hopkins Hosp., 1924, xxxv, 246 
snirschberg; Centralbl. f. Gjuiak., 1924, xlviii, 858. 
oKok: Arch. f. Gynak., 1926, cxxvii, 384. 

AoGeist and Goldberger; Surg. Gjuiec. and Obst., 1925, xli, 646. 
iiNovalj, and TeLinde: Jour. Am. Med. Assn., 1924, Ixx.xiii, 900. 

J^Novak: Bull. Johns Hopkins Hosp., 1917, xxviii 349 
isLauche; Arch. f. Path. Anat., 1923, cexliii, 298. 
uPobinson: Surg. Gynec. and Obst., 1925, xli, 36. 

JsPischel; tVien. Klin. Wchnschr,, 1922, x.\'xn, 355. 
lOi ovak and Martzloff: Am. Jour. Obst. and Gynec., 1924, viii, 385 
Jacobson: Arch. Surg., 1922, v, 281; Arch. Path, and Lab! MeL, 1926, i, 169. 



526 THE AiSrERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


isKeeiie: Am. Jour. Obst. and Gtnec., 192.5, x, G19. 
loNorris; Am. Jour. Obst. and Gynec., 1924, vii, 550. 
soHeaney: Am. Jour. Obst. and Gynec., 1925, x, G25. 

2iDanfortli: Am. Jour. Obst. and Gynec., 1925, x, 630. 

22Pankow; Monatsclir. f. Geburts. u. Gyiiak., 1925, Ixxi, 3G1. 

23Cullen: The Umbilicus and Its Diseases, Philadelphia, 191G, W. E. Saunders 
Company. 

2G East Preston Street. (For discussion see page G23.) 


A CONTEIBUTION TO THE STUDY OP ENDOMETRIOSIS* 

By Carl Henry Davis, M.D., F.A.C.S., and Roland S. 

Cron, M.D., P.A.C.S., iMIL^YAUKEE, Wisconsin 

I ''HE purpose of tliis report is to place on record nine cases of 
lieterotopic endometrial tissue, some of tvliicli illustrate tlie pos- 
sible origin and mode of production of certain endometrial implants. 
Sampson, Graves, Cullen, Danforth, Heaney, Keene and Norris have 
reported before the American Gynecological Society the finding of 
endometrial-like tissue in all of the pelvic organs, along tlie intestinal 
tract, and in the postoperative scar of the abdominal wall following 
operations in which the uterine cavity was opened. I\Iany otliers liave 
reported similar findings. 

The frequency of this condition is not generally appreciated by 
surgeons because the lesions, e.specially the .smaller ones, are not recog- 
nized. Sampson, who is looking for these implants in every pelvis, 
found them in 98 out of 332 operations for pelvic disease in a single 
year. Thus far the symptomatologj’’ and preoperative differential 
diagnosis has not been cstabli.shed, and the students of the subject 
are not agreed regarding the origin of some lieterotopic endometrial 
tissue. Our series, while small, is offered with the hope that it will 
aid in establishing endometriosis as a clinical entity and in the 
admission that minor iielvic niani)mlations or operations may at times 
he responsible for its oceurrence. 

ENDOMETRIAL IMPLANT.S PROBABLY DUE TO TRANSUTERINE INFLATION 

The following ease is believed to be of more than usual interest. 

Cask 1. — ^Ir.s. A. 11., ;if:e<I lv.-cn1y iii!ic veurK, w;ik first scf'ii by C. U. U., 
February 2, 1925. .Site comjibviued of .sterility, (lysincuorrliea, lumbosaeral liackaclie, 
bearing down sonsatioiis and modonifo leue.orrlie.'i. Her periods were regular 2S 
day tyiie, lasting G days with moderate pain which was v.'orse on the .second day. 
Her .appendix had been removed in 11*16, In .lamniry, 1921, a glass lube had been 
inserted .after a dilat.atiori and curettage, but a.s she did not lu’cntne jiregnant 
other jihy.sifians inflated the tuben in April and Oetober, 1921, .and in .Faiiu.ary, 

at tti‘- Fiflv-iirst .\iii.ieil M’-.-tlnn »if tte- ,\incrl'',-ui f ijrcciiloalcal S'lflt-ty, 
SteckbrMsrc. M;,y ”0. t’T rin<l 22, 1I>2C. 
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1925. Through a misunderstanding the last inflation was done seven days after 
the heginning of the period instead of seven days after it stopped. Each time the 
gas passed easily according to reports. 

Examination showed that the uterus was sharply retroflexed and low in the. 
pelvis. The adnexa were prolapsed into the culdesac. Tlie cervix showed chronic 
eudocervicitis and moderate erosion. The cervix was cauterized, the uterus re- 
placed and a suitable pessary inserted. 

The cervical condition healed within six weeks. She was relieved of most symp- 
toms within a few days after the first examination and treatment, but when the 
pessary was removed the retrodisplacemcnt promptly recurred and with it the 
pelvic discomfort and backache. She finally agreed to operation in October, 1925. 

Operative Findings: The tip of each tube was adherent to the uterosacral 
ligament on its side. On freeing these adhesions there remained granular-like 
tissue along the area of adhesions which resembled bits of endometrial tissue 
(Fig. 1). These were removed, leaving an oozing peritoneal surface. The lumen 
of the tubes appeared larger than usual, and the ovaries were apparently normal. 



— Ca.se. 1. Tip of eacli tube found adliorent to utei-osucral ligament on it.s side. 

Gramilar-like tissue found along area of adhe.sions at base of uterosacral ligaments. 

Pathologist’s Peport: The sections show many small pieces of tissue having 
typical structure of hyperplastic endometrium. Some of the glands contain blood 
and degenerated blood, others a homogeneous material, and a few are filled until 
polymorphonuclear leucocytes (Fig. 2). 

The most interestiug pai't of this record is tlie treatment which 
she had for steril%, and the fact that the third inflation was done 
the morning after the cessation of menstruation. Accepting Samp- 
son s observations and Jacobson’s exiierimeuts on rabbits as proof 
that many endometrial implants are the result of normal endometrium 
escaping through the tubes, this case illustrates three possible etio- 
logic factors. First, by an increased intrauterine jiressure during 
menstruation in the presence of retroflexion with or without a. tight 
internal os, droplets of blood and endometrial tissue are forced 
through patent tubes, as has actually been obseiwed by Sampson. 
Tiiis possibility is supported by the work of Novak and TeLinde which 
showed that the endometrium is east off in strips and bits during the 
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FIr. 2-/L 

Fifr. 2. — Crijv; 1. A :in(i I! (X 2.'>) pliow pIz** iiri'I of th'; Kmniiliir tli'.-ui'’ wlilcli 

v.’ti.*! ri.ntovrj. C iiri'l I) .‘■hov/ lilch'.-r tn:iif»10c:il(o»iH. Tlil;i 1 h typlfril of i rKlonifi- 

trlinn nini !,« b' !i' vf (l to linvo bf'.-n forcoj out tlirou:;b the tiif)‘,;i duifnK n fiibrii 
Inflation. (Sec C and D on noxt papo.) 

first few (lays of l!u: menstrual period. Second, tissue is forced 
tlirou^di tubes by manual manipulations of tlic ut(;rus at the end of 
mensf runf ion, or followimr infrantcrine niaiiiimlaf ions, sticb as dilala- 



DAVIS AND CRON ; 


CONTRIBUTION TO STUDY OF ENDOIiIBTRIOSIS 


529 



Fig. 2-C. 



Fig. 2-D. 

tion and curettage; and thirdly, by the injection of air or carbon 
dioxide through the uterus and out the tube or tubes. One of us 
(K.S.C.) has actually seen droplets of bloody fluid forced out of the 
fimbriated end of the tube during a laparotomy when carbon dioxide 
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was being introduced according to the Eubin technic. In the above 
case it is possible that bits of free endometrial tissue remaining in the 
uterus, or dislodged by the intrauterine cannula, may have been forced 
through the prolapsed tubes and grafted onto the peritoneum along 
the attachments of the uterosaeral ligaments. 

ENDO^IETRIAE lilPLANT INVOEVING POSTERIOR VAGINAE VAULT 

Case 2. — ^Mrs. T. A., aged thirty-eight years, -was first seen by B. S. C., Seiitembcr, 
1925. ]\[eiises had always been scanty. Following an anterior shortening of the 
round ligaments, in 1915, she became pregnant but aborted at two months. In 



Kipr. a. — Case 2. Blue dome cy.st.s (cndoinctrionia) of vnnina just posterior to 
coiwix — aiipfl witli chocolate-colorrsl material and surrounded by consldia'iililo indura- 
tion wliieli extended into tlio posterior ctildesac. 

I91S, she had amenorrhea for four months liefore an .attack of influenza. Follow- 
ing this illness the periods were very prtifiise. .At that time the late Dr. Sluddiford 
cauterized some Nabothian cysts on the cervi.v and treated lier for anemia. Hlio 
enjoyed good he.alth during the next six year.s. Ijate in 1921, she developed pain 
in the vaginal vault during coitus. A few months later slit! began to have more 
profuse periods with the recent develojnnent of flooding and large clots. TJiere 
has been nausea but no pain with tlie menses. 

Pelvic examination showed that the cervi.x was conical in shape, pointed 
posteriorly and its mobiUtv definitely reslrieted by a moderately tender, indurated 
mn.ss the .size of a iiickory nut, jnsf posterior to Ihe cervi.'; in the posterior fornix. 
This area could not be visu.'ilizcd v.ith the Kperuliiiti, hut in;iiii[)iilation c.'inscd bleed- 
ing, and a tentative diagno-is of carcinoma of the vagina was made and radium 
treat lu.ev.t advised. 
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The induration was confirmed when the patient was examined under anesthesia, 
and just posterior to tlie cernx, six or eight small bluish cysts were seen in the 
vaginal wall (Fig. 3). 

Operation: The curcttiugs were normal. Incision of the cystic areas in the 
posterior fomix of the vagina showed them to be filled with a chocolate colored 
material. Kather active venous bleeding necessitated suturing. In view of the 
history of menorrhagia and the location of the lesions which were then recognized 
as blue dome cysts (endometrioma) 100 mg. of radium in the form of needles in 
the cysts and a capsule in the eei-idx were left for a total of 2150 mg. hr. 

Microscopic examination of the tissue lemoved fiom the cystic area shoM’cd 
no malignancy but a typical endometrioma (Fig. 4). 



Pig:. 4. — Low power microphotograph of blue dome cyst (endometrioma) as shown 
In Fig. 3 (Case 2). Normal squamous cell mucous membrane of the vagina is present 
except over tlie cystic area where the cyst wall approaches the surface. The cyst 
is lined by ciliated columnar epithelium as are a number of the other gland spaces, 
all of which are surrounded by typical endometrial stioma. Some of the gland-like 
spaces contain blood and a homogeneous material. The patient also had a chocolate 
cyst of the right ovary. 

Examination of this patient six months after radium treatment showed a slight 
slough on the posterior lip of the cer^fix and considerable shrinking of the lesion. 
There has been a continuous slight discharge and recently a small amount of 
bleeding. 

In a discussion before tlie American Gynecological Society last year, 
Cullen described a case in wdiicb the gross appearance was similar to 
this one. Tlie eases of vaginal endometriosis studied by Sampson 
were all located in the vault of the vagina posterior to the cervix, and 
were directly continuous with a peritoneal endometriosis in the pos- 
terior culdesac. In this case it is our belief that the growth started 
as an endometrial implant on the peritoneum of the culdesac. (Since 
this paper was ivritten, her abdomen was opened and a chocolate cyst 
of the right ovary found.) 
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ENDOMETRIAL IMPLANTS ON UTERUS 

Case 3. — Sirs. SI. H., aged thirty-five years, -was first seen by C. H. D., December 
31, 1925. Her chief complaint was dj-smenorrhea which kept her in bed from one 
to three days each month and was only relieved by hj'podermics. There had been 
more or less pain since her first period, but it had become much more severe 
during the past two years. An acute appendix and the left adnexa had been 
removed in 1912. 

Operative Findings: Tlie omentum is adherent along the old incision and over 
the top and right side of the uterus. The iiterus is irregularly enlarged with 
multiple fibroids. The left adnexa arc missing. There is a tuboovarian abscess 
on the right side. Operation; Preeing of omental adhesions, subtotal hyster- 
ectomy and right salpingo-oophorecloiny. 

Failiologic Examination: The uterus contains an intramural fibromj’oma about 
G cm. in diameter in the posterior wall and several smaller ones are scattered 
through the musculature. Along the line of omental attachment are seen two 
puckered areas about 2 cm. long and 1 cm. wide. These apparently penetrate to a 
depth of about 1 cm. The uterine c.avity shows no gross pathology. The tube 
and ovarj’ make a single mass about 10 cm. long and 5 cm. wide and show a typical 
picture of tuboovarian abscess. 

2Iicroseopic Examination : Sections from three blocks of uterine wall near serous 
surface in puckered areas show typical endometrial tissue. Sections of the ovary 
show subacute inflammation. Sections of the fibroid show typical picture of 
fibromyoma. No evidence of endometrial tissue is found in any of the sections taken 
from the ovarj'. 

CHOCOLATE CYSTS OP THE OVARY 

Five patients had chocolate cysts of one or both ovaries. Their 
histories and findings are briefly I’ecoi’ded. 

Case 4. — Miss E. B., aged forty-six years, was first seen by C. H. D., September 18, 
1922. Her chief complaints were frequent profuse periods with tendency to clots, 
severe dy.smenorrhea, attacks of right sided pain and moderate leucorrhca. Recto- 
vaginal examinations: Uterus is markedly retroverted, moderately enlarged and 
nodular. Left adnexa negative to palpation. The right adnc.xa are enlarged and 
tender. 

Operative Findings: On opening the abdomen the omentum is found attached 
to the anterior right wall of the abdomen along the line of Poupart’s ligament with 
dark areas and the appearance of a mass under it. On separating the omentum 
it is found that the right round ligament is involved in t!ic right sided mass 
which apparently developed from the sj)ill of a chocolate cyst of the right ovary. 
The sigmoid and ileum are attached b}' firm adhe.sions to the jadvic mass. The 
entire right pelvis is filled with a tuboovarian mass and attached to the wall by 
dense adhesions. The uterus is small, retroverted and contains multiple small 
fibroids. The left ovary is enlarged .and contains cysts. There are old adhesions 
in the upper abdomen. The gall bladder is markedly distended and docs not 
empty on pressure. The kidneys are normal to palpation. The appendix is 
thickened but free from adhesions. Operation: rreoing of omental and intestinal 
adlicsions, panhystcrectomy, apj>endectomy, rejiair of injured areas in bov.'el wall, 
ignicauteriration of chocolate are.as on intestines, and jdastic covering of the raw 
jielvis with the sigmoid. 'J'wo weeks J.'tler the gall bladder was removed. The 
mi'-roscopic c.x.amination showed typical endomef ri.al I'ysts of the ovary. The patient 
made :in uneventful m-owry and is now in gooil health. 
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Case 5— Miss E. K., aged forty-seren years, was first seen by C. H. D., June 18, 

1924. Her first period at the age of fourteen was so painful and profuse that the 
foot of her bed had to be elevated. She always had to remain in bed one or two 
days, and as she grew older the periods becauie profuse to the point of real 
hemorrhages. She began to flow April 29, 1924, and with the exception of two 
weeks had a daily flow until the time of operation. The preoperative diagnosis 
based on history and pelvic findings was probable chocolate cysts of ovary and 
adenomyomata of the uterus, ndth secondary anemia. 

Operative Findings: The uterus contains multiple small fibroids. Both ovaries 
are enlarged and contain typical chocolate cysts. The left ovary is about three 
inches in diameter. There are dense adhesions between the ovaries and the uterus. 
The rectum is adherent to the lower portion of the uterus. The culdesac is 
obliterated by dense adhesions. Operation: Subtotal panhysterectomy, appendec- 
tomy, and plastic covering of the pelvis with the sigmoid to prevent adhesions be- 
tween the small intestines and the raw pelvis. 

Microscopic Examination: The sections of the ovary show tj^pical findings of 
chocolate cyst of the ovary and that from the adherent parts of the uterus also 
shows tj-pical endometrial tissue. This patient made an excellent recovery, and 
there was a gradual atrophy of tlie thickened area where the rectum was adherent 
to the cervical portion of the uterus. 

Case 6. — ^Miss E. M., aged forty-five years, was first seen by C. H. D., July 22, 

1925. Her only complaint was enlargement of the lower abdomen. The uterus 
was enlarged by a fibroid tumor which filled the pelvis and extended upwards to 
the navel. 

Operative Findings: Large pedunculated fibroid of the uterus with twisted pedicle 
and secondary adhesions to the rectum and sigmoid, multiple small fibroids of 
the uterus. The right ovary contains a typical chocolate cyst, and there is a right 
sided parovarian cyst 5 by 7 cm. in diameter. Operation: Subtotal panhyster- 
ectomy and repair of injured bow’el. Slie had a smooth convalescence and with 
the exception of hot flashes has enjoyed good health since the operation. 

Case 7. — Miss P. M., aged forty-six years, first seen by C. H. D., March 29, 

1926, because of moderate menorrhagia and metrorrhagia since September, 1925. 
Her periods began at the age of 15 and had been regular 28 day type, lasting 
five to six days until the beginning of the present trouble when she began to 
bleed on alternate weeks. They were painful from the first, but for some years 
the pain had not been as regular and was usually less severe. Operation was 
advised because of pebde findings and historj". 

Operative Findings: The uterus is retroverted and contains small intramural 
fibroids. The left adnexa are prolapsed into tlie culdesac and the left ovary, which 
is enlarged to about 5 by 6 cm., is held by dense adhesions. The right adnexa 
seem normal. The appendLx is thickened but free. Examination of the upper 
abdomen is negative. Operation: Panhysterectomy and appendectomy. In freeing 
the left o^ary the chocolate cyst was ruptured. It was found that there were 
secondary implants which involved the rectal wall extending moderately into the 
^ccto^aginal septum. Palpation of this area on rectal examination led us to suspect 
the true nature of the condition before operation. No attempt was made to remove 
the tissue from the rectal wall as our experience agrees with that of Graves and 
Sampson that these areas atrophy after the ovaries are removed. The sections 
from the wall of the ovary show typical endometrial tissue. 

twenty-two years, first seen by C. H. D., March 5, 
1924. Chief complaints were sterility and dysmenorrhea. The pain starts before 
the onset of the period and lasts until after the flow stops. This has been much 
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worse since an appendectomy in 3922. At operation it was found tiiat tiie enlarge- 
ment of tlie ovaries was due to bilateral chocolate cysts. Both' ovaries .were 
resected and the left tube removed. Her condition was improved, but within a 
year she reported painful and prolonged menstrual periods. Her present condition 
is not known. The sections of tissue from both ovaries show typical endometrial 
tissue. 


exdo:metuioha possibey of embryonic origin 

Case 9. — ^Jlrs. J. E. B., aged thirty years, was oper.'ited in September, 1924, by 
E. S. C., because of a retroversion with prolapsed and adherent ovaries. The 
uterus and ovaries were found to be fairly normal in gross appearance, but on the 
left tube a bluish-colored rounded area about % cm. long and % cm. ■wide was 
discovered on the median surface at about its middle. Believing this to be an 
endometrioma the tube was resected and the tissue examined. The sections show 
typical endometrial tissue on the wall of an otherwise normal tube. There is no 



Fig'. 5. — Case 9. Low power microphotograph showing hetcrotopic endometrial 
tissue in the wall of an otlicrwise normal fallopian tube. Some of the gland-like 
spaces contained red blood cells. Serial .sections showed no connection between the 
lumen of the tube and the gland space.s. This is possibly of embrj'onic origin. 


evidence found in serial sections of a connection between the lumen of the tube 
and the hcterotopic endometrial tissue, and the peritoneum was apparently intact 
on the peritoneal side. (Eig. 5.) 

The ovaries tvere not available for microscopic examination but they 
did not sho'iv any macroscopic lesions suggestive of endometriomata. 
Last year Sampson stated that he had “strong pre.sumptive, almost 
positive, evidence that benign endometrial tissue at times metastasizes 
through the lymphatics.” While tlie possibility of such an origin 
cannot be eliminated in this ease it seemed probable to us that it 
developed from a remnant of embryonic miillerian duct. Dr. Sam[)- 
son, however, has examined the sections and believes this endome- 
trioma started as an implant on the tube with subsequent growing 
over of the peritoneum. 

The association of fibromyomata with heterotopic endometrial tis- 
sue has been rather constant in the older women in our small series. 
We have noted this association in a goodly number of the cases re- 
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ported by Sampson and others. It is possible that there may be some 
relation between disturbed function of the ovary and the development 
of fibromyomata. The sterility Avhich is so common with both fibro- 
myomata and endometriosis may be due to an abnormal condition of 
the ovaries rather than to obstruction of the tubes. 

In a study of the menstrual histories of these eases one must be 
impressed by the fact that the periods have been painful from the 
first in an appreciable number. This may prove an important fact in 
the final analysis of etiology. It may eventually be shown that certain 
ovaries contain rather large embryonic inclusions of endometrial tissue 
which caused pain from the first period and eventually resulted in choco- 
late cysts. The spill from such cysts could lead to the development of 
seeondaiy growths in the euldesac or on the uterus. It is also pos- 
sible that the pain of the first period may have resulted from a very 
tight internal os and that this associated with a possible congenital 
retrodisplacement of the uterus resulted in the escape of endometrial 
tissue through the tube and the subsequent growth in a recent corpus 
luteum with the later formation of chocolate cysts. 

A careful study of our findings and the literature on endometriosis 
has led us to agree with those who believe that at present no one 
theory will explain all. In our first ease there can be no question that 
the tissue removed from the uterosaeral ligaments Avas transplanted 
uterine mucosa. Sampson has many cases in ivhich the transplant 
theory cannot be questioned, and ive accept his observations as evi- 
dence that most endometriomata are transplants derived originally 
from uterine mucosa. In many instances, however, it may be impos- 
sible to prove that the primary endometrioma started from an em- 
bryonic inclusion or from tran.splanted uterine mucosa. The end- 
results may be the same. 
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THE RELATION BETWEEN THE TREATMENT OP CANCER 
OP THE CERVIX AND THE CELL TYPE'^ 

By Prank A. Pemberton, M.D., Boston, Mass. 

C ancer of tlie cervix is being classified histologically according 
to the predominating type of cell and attempts are being made 
to find out ■whether or not these types respond to different methods 
of treatment. 

The two main classes are squamous and adenocarcinoma. The 
squamous carcinomas may be further subdivided. Schmitz^ recog- 
nizes unripe basal cell and squamous cell types. Martzloff^ describes 
fat spindle, transitional, and spinal cell types. Tlie fat spindle cell 
corresponds to the cells of the deepest layers of squamous epithelium 
and is long and comparatively broad. The transitional cell corres- 
ponds to the cells of the middle part and is round, has a faint cell 
outline, and a nucleus that stains Avell. The spinal cell is similar to 
the cells of the outer layers, it being polyhedral in shape with a 
well defined cell membrane and a moderately staining nucleus. We 
understand that the unripe basal cell of Schmitz corresponds to the 
fat spindle cell of Martzloff, and the squamous of Schmitz includes 
the transitional and spinal of Martzloff. We have used Martzloff ’s 
classification because we believe the tlmee types of squamous carci- 
noma and the adenocarcinoma can be distinguished and they appear 
to vary to some extent in their reaction to treatment. 

Of 131 cases of carcinoma of the cervix treated at the Free Hos- 
pital for Women between Jan. 1, 1917, and Jan. 1, 1924, there are 96 
which have full pathologic and follow-up records. These cases were 
collected and the slides gone over by Dr. R. H. Smithwick, and then 
the slides were gone over by the reader before knowing Smithwick ’s 
results and the two compared. There were a few differences of opinion 
as to the proportions of the cells in any one case but the predominating 
type was always agreed on. The method of classification seems rea- 
sonable therefore. The tissue contained all three types of cells in 
most cases. t 

The eases were classified by estimating the approximate proportion 
of the different types of cells in the microscopic section and including 
that case in the class of the predominating cell type. This is not 
mathematically accurate but appears to be a working basis. There 

‘Read at the Fifty-first Annual MeetlnB of the American Gynecological Society, 
Stockbridge, Mass., May 20, 21 and 22, 192G. 

tAnother paper is to be pubiished by Ur. Smithwick on this series of cases which 
will cover some of the clinical aspects ; the type of case suitabie for treatment by 
operation or by radium ; the time to use radium, the dosage of radium ; And especial- 
ly the difference in the treatment of scirrhous and soft, tumors. 

536 
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is some variation in the proportions in slides taken from different parts 
of the same tumor, hut in general a predominating cell type can he 
determined. In only 15.6 per cent of the cases was a single type of 
cell found. 

The results tabulated with those of other writers are seen in 
Table I. 


Table I 

Percentage of Each Cell Type in the Total Number 



SPINAL 

TRANSITIONAL 

FAT SPINDLE 

ADENO- 

CARCINOMA 

Martzloff 

387 cases 

15.5 

66.8 

12 

5.4 

Pomeroy & Strauss^ 

75 cases 

49 

28 

8 

15 

Free Hospital for Women 

96 cases 

30 

56 

6 

8 


There is some variation in the different proportions which we can- 
not account for on any other basis than a personal equation in classi- 
fying the type of cell. 

Most eases of squamous carcinoma present a combination of the 
different types hut there are some ivliich appear to be pure. Martz- 
loff" found 29.6 per cent of his total were pure and we found 15.6 per 
cent as shown in Table II. 


Table II 






PER CENT OF 


SPINAL 

TR.ANSITIONAL 

FAT SPINDLE 

ALL CASES 

Martzloff 

3.6 

21.4 

4.6 

29.6 

Free Hospital for Women 

6.2 

9.3 

0.0 

15.6 


Here again there is a considerable difference in results but we can 
at least conclude that most cancers of the cervix are not of a pure 
cell type. 

We have tabulated our cases by their gross extent according to 
the classification devised by the Harvard Cancer Commission. Group 
A cases have the disease confined to the cervix ; in Group B eases the 
disease has spread to the vaginal Avail or body of the uterus; in 
Group C cases the parametrium is invaded; and in Group D cases 
there is fixation of the organ, or distant metastases, such as those 
in the iliac glands, are found. 

The predominating type of cell in each group Avas then tabulated 
giving the results shoAvn in Table III. 

Table III 

SPINAL TRANSITIONAL FAT SPINDLE 


A 

36 

48 

16 

B 

Not enough cases. 

C 

31 

64 

!5 

D 

40 

53 

. 7 
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From this we may conclude that the proportion of the different cell 
types is about the same despite the extent of the disease. There is a 
suggestion that the older the growth is the more it inclines towards 
the transitional and spinal cell type. 

In order to get an idea of the relative malignancy of the different 
types we have classified the cases according to the length of life 
under treatment because it seemed as if this Avould give a better idea 
of the relative malignancy than the time between treatment and recur- 
rence. It is very difficult to decide when a recurrence aiipears as the 
ease may not be seen often enough and it may be suspected some time 
before it is definitelj’’ proved. AVe liave used averages of the length 
of life of the cases to draAV conclusions from. The cases in each tabu- 



Fig. 1. — Transitional cell type, high power. The nearly circular nuclei and faint 
cell membranes are characteristic features. 


lation are in the same group as regards the clinical extent of the 
disease and the treatment and, although there are other factors, such 
as the age and general condition of the patient concerned, it still 
seemed as if the conclusions would be of value. The cases Avere 
treated in different ways so we have had to tabulate them according 
to the class and treatment. 

Nineteen cases including cases of each group, A, B, C, and D, 
treated by hysterectomy and radium have been omitted in the follow- 
ing tabulation because there Avas not enough luiiformity of treatment 
to make a eomparison Avith the re.st of the cases A^aluable. Fh'e had 
radium before operation, four after operation, and ten liad radium 
for recurrences. Tavo group B cases treated by radium alone haAm 
also been omitted, being too fcAV in number. 
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The five group A cases treated by radium alone ivhicli are living 
shoAV this : 


Average for 

Spinal 

Transitional 


■whole group 

2 cases average 

3 “ “ 


52.8 months. 
55.5 “ 

51.0 “ 


One group A ease treated by radium alone Avas of the transitional 
type and died at nine months. 

The seven group A cases treated by hysterectomy AAdiieh are living 
shoAV this: 


Average for 

Avhole group 

64.4 mouths. 

Spinal 

2 cases aA'erage 

73.5 “ 

Transitional 

3 “ “ 

59.5 “ 

Tat spindle 

1 case 

53.0 “ 

Adcuocarevnoma, 

1 “ 

72 “ 

Of eight group A eases 

treated by hysterectomy, AA'hieh have ( 

three may be considered operative deaths. 

The other fiA'e give 

tabulation : 

Ar'crage for 

5 eases 

21.2 months. 

.Spinal 

Transitional 

2 “ aA'erage 

63.0 “ 

<} a ( ( 

9.5 “ 

Fat spindle 

1 case 

23.0 “ 


There Avere 38 C cases treated by radium alone all of Avhich are 
dead, except one AA'hieh is liA'ing and Avell at 42 months, and Avas of 
the spinal type. The average life of those dead Avas 12.6 months, but 
AA'hen they are divided according to the cell type, Ave find this : 


Spinal 

11 cases 

average 

15 

months. 

Transitional 

MW 

e c 

11.9 

( C 

Fat spindle 

1 case 


21.0 

( 1 

Adenocarcinoma 

3 cases 


11.0 

( ( 


The D cases treated by radium alone number 10 and all are dead 
at an average of 10.7 months. One IWed 57 months, and seA’^en liA’^ed 
6 or less. According to type they gh^e the folloAving results : 

Spinal 5 cases aA'erage 5.8 months. 

Transitional 3 “ “ 21.0 “ 

(1 lived 57 mouths, the other 2 averaged 3.5) 

Adenocarcinoma 2 cases aA'erage 7 “ 

There are six cases three of group C and three of group D, AtOiich 
Avere treated by hysterectomy alone AA'hieh gh'e the folloAA'ing .- 

Average for Avhole group 28.5 months. 

.Spinal 1 12 “ 

Transitional 5 cases average 31.8 “ 

In each table except the D cases and the inoperable eases treated by 
hysterectomy the spinal type shoAv a greater length of life than the 
transitional. In the D group an exceptional ease living 57 months 
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raises the average of the transitional, but the average of the other 
two cases is only 3.5 months. In the C and D cases treated by opera- 
tion there is only one spinal type and conclusions cannot be dra-wn 
from it. There are not enough fat spindle type cases to draw any 
conclusions from. 

It may be concluded that the spinal type is the least malignant and 
is a more favorable type to treat than the transitional regardless of 
the kind of treatment. The adenocarcinomas came between the spinal 
and transitional. The predominating type of cell is not an index as 
to whether radium or operation is the better treatment because the 
same type in both groups shows the same comparative results. 

Martzlofi:,® and Pomeroy and Strauss® agree that the spinal cell type 
is the least malignant, and gives the best results with treatment. 



Fig. 2. — Fat spindle cell type, high power. The long and comparatively wide nuclei 

are characteristic. 

Martzlofl: classified his cases according to their gross extent and the 
results of operative treatment and found that the spinal type grew 
the slowest and gave the best results. The order of malignancy of 
the others was the adenocarcinomas, transitional, and fat spindle, the 
last being the most malignant. Pomeroy and Strauss found that the 
spinal and adenocarcinomas gave the best results with radium treat- 
ment. Schmitz^ also believes that the fat spindle type is the most 
malignant. Schmitz® finds that the different types respond to differ- 
ent doses of radium, that is the fat spindle requires the least for a 
destructive effect, the adenocarcinomas more and the spinal type the 
largest in the ratio of 100, 150, and 175. Danni’euther® believes that 
the fat spindle cell type is killed the easiest because sections of tissue 
removed after radium treatment show an absence of this type and 
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tlie presence of tlie spinal type, althongli both types were present be- 
fore treatment. Adler^ and Labm^ believe that the fat spindle cell 
type is the most resistant to treatment. Polak® states that the adeno- 



Pig. 3. — Spinal cell type, high power. The distinct cell membranes and polygonal 

shape are characteristic. 



Fig. ■!. — Adenocarcinoma, low power. 

carcinomas are less susceptible to radium than the squamous. Klemp- 
erer® feels that the question of sensitiveness to radium is still un- 
decided. Pomeroy and Strauss® find that although the transitional 









542 THE AlMEinCAN JOUKNAH OE OBSTETIUUS AND GYNECOLOGY 


type is destroyed more easily than the spinal, it appears to recur more 
rapidly. 

We have already shown that most of the squamous carcinomas con- 
sist of all three cell types in varying proportion and it would there- 
fore not seem reasonable to vary the dose of radium according to the 
predominating type. In the pure types this might be tried but if the 
largest dose is not going to be dangerous to life or health it would 
seem wiser to give it rather than to go by the histologic type because 
we are usually depending on a diagnosis from only a small part of 
the tumor. Dannreuther agrees that the radium treatment should not 
be varied according to the histologic type. 

Klemperer'’ believes that the effect of radiation is determined not 
onty by the tumor type but by its extent and the age and general 
condition of the patient, and by the amount of the dose of radium. 

Schmitz"' finds that the type of groAvth whether medullary, simplex, 
or scirrhous does not seem to influence the radiation sensitiveness of 
the cancer cells. 

We have tabulated our cases according to whether the microscopic 
section showed the stroma amounting to more or less than 50 per cent 
of the tissue, giving the following figures : 


A. Treated by radium. 

Living 

Stroma more than 50% — 3 cases 
Stroma less than 50% — 2 cases 
A. Treated by iiysterectomy. 

Living 

Stroma more than 50% — 5 eases 
Stroma less than 50% — 2 cases 

C. Treated by radium. 

Living 

Stroma more than 50% — 1 case 

D. Treated by radium. 


C and D cases treated bj^ operation .alone. 


Dead 

Stroma less than 50% — 1 case 


Dead 

Stroma more than 50% — 2 cases 
Stroma less than 50% — 6 cases 

Dead 

Stroma more than 50% — 5 cases 
Stroma less than 50% — 32 cases 
Dead 

Stroma more than 50% — 3 cases 
Stroma less than 50% — 7 cases 

Dead 

Stroma more than 50% — 3 cases 
Stroma less than 50% — 3 cases 


The amount of stroma appears to make some difference in the 
results because of the preponderance of deaths among the cases 
with stroma amounting to less than 50 per cent despite the method of 
treatment. 

Theoreticall}^ radium should be most effective in the scirrhous types 
of growth because part of its effect is obtained from the incarceration 
of tumor cells by dense connective tissue around them. 

It seems only fair to say that of the 48 group C and D cases treated 
by radium alone all but five had a radium dosage of 2400 milligram 
hours or less at a treatment, and that 30 had two or more treatments. 
All eases that have had more than one treatment have died. We 
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believe that cases wbicb liave been treated since these with a larger 
initial dosage, up to 5400 milligram hours, are going to show^ better 
results but they are still too recent for any valuable conclusions to 
be drawn. 

SUMMARY 

The proportion between the three cell types in sciuamous cancer of 
the cervix is about the same in the different clinical stages of the 
disease. 

The order of malignancy of the different cell types progressing from 
least to most is spinal, adenocarcinoma, transitional, and fat .spindle. 

The type of cell does not indicate whether operation or radium is 
the better treatment for any type. 

The cases having more stroma than cancer tissue respond more 
favorably to either kind of treatment than where the conditions are 
reversed. 
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THE CLINICAL SIGNIFICANCE OF X-EAY PELVIMETRY"' 


By Herbert Thoms, j\I.D., F.A.C.S., New Haven, Conn. 

(From the TTomaji’s Clinic, Yale University School of Medicine) 


D uring the past five years, I have been interested in the deter- 
mination, by means of the x-ray, of the lengths of the diameters 
of the pelvic inlet. The principles of tlie method ivliich I have used 
were first described in a communication which was published in 1922.^ 
Since that date, the technic has been simplified and improved, and 
in the present paper, I shall describe the procedure which' is noAv 
employed. 

The problems of this method of roentgen-ray pelvimetry are two- 
fold. First, the position which must be maintained by the patient, in 
order to make the superior strait parallel with the sensitive plate; 
and secondly, the determination of the degree of divergence from the 
vertical which the x-rays undergo in their passage from the tube 
tluough the sujierioi’ strait to the sensitive plate. A graphic repre- 
sentation of these problems is shown in Pig. 1, where T represents the 
0^’ target, and PSS the .superior strait, and NP the sensitive plate. 


the Amencan Gyne- 
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It is apparent, on viewing this diagram, that in order that the dis- 
tortion thus ])roduced may be equal in all directions, the tube must 
be centered over the superior strait and the plane of the superior 
strait must be parallel to the sensitive plate beneath. 

These conditions are fulfilled when the patient is placed in the 
semirecumbent loosition, with the back arched,, in the manner shown 
in Fig. 2. In order to determine the level of the superior strait, 
it is necessary to identify two points on the external surface of the 
body. These are located, one on the anterior surface of the symphysis. 



Pig. 1. — Showing direction of ray.s from target (T) tiirough .superior .strait (SP) 
to sensitive piate. In order to have equal divei’gence the superior strait must be 
parallel to the sensitive plate (S'P'). 

one cm. below the superior border, and posteriorly at the depression 
just below the spine of the fourth lumbar vertebra. An imaginary 
line connecting these two points traverses the anteroposterior diameter 
of the superior strait. It is essential, therefore, that these points shall 
be of equal di.stanee from the plane upon which the patient sits. 

The plane of the superior strait can be made parallel to the sensitive 
plate by employing the device shoivn in Fig. 3. AVith the horizontal 
arm placed on the upper anterior surface of the .symphysis, the height 
is read from the vertical arm and an equal distance measured pos- 
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tei’iorly by means of calipei's, as shown. The patient having been 
placed in this position, the tube is placed 36 inches above the plate, 
over a point 5 cm. posterior to the upper border of the sj^mphysis 



Fig:. 2. — Patient in semireciimbent position -witli back arched. In UiSs position 
the piano ol the pelvic inlet is made horizontal and parallel to the sensitive plate 
beneath. 


pubis. If the tube is centered in this manner, and the pelvis made 
horizontal, we have found that a moderate variation does not mate- 
rially affect the end-result. Thus, the tube may vaiy 2 to 4 cm. away 



FiS. 3.— Showing method of making superior strait horizontal and parallel to sen- 

sitive plate beneath (see text). 

from a point above the center of the superior strait, or the pelvis 
Itself may vary 1 or 1.5 cm. from the absolute, horizontal, without 
affecting the reading much more than a miUimeter. This leeway 
makes the method one of practical application, because of personal 
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variations wMeli are bound to occur, in placing and maintaining tbe 
correct position. 

The second problem is the determination of the exact amount of 
divergence or spreading away from the vertical which the rays 
undergo in their passage from the tube to the plate. The character of 
the problem will be made clear by the study of Fig. 4. It is evident 
that in diagram A, in which the superior strait is represented as being 
13 cm. above the plate, this divergence will not be as great as in 
diagram B, in which the superior strait is represented as being 18 cm. 
above the plate. It is also evident that the degree of distortion for 
different levels may be readily plotted upon a large piece of paper, 



Fig. 4. — Diagrams explaining principle of this method of x-ray pelvimotrJ^ Diver- 
gence of rays through the superior strait with the tube at 3G" distance is measured 
and calibrated on lead strips (see text). 

with the use of a T square and pencil. We determine, therefore, for 
all time, this divergence for planes from 11 to 22 cm. above the plate. 
The degree of divergence for each level is indicated by a series of 
notches upon a flat lead strii), and Ave then possess 11 lead strips notched 
as shoAvn for the different levels described. It is apparent that these 
notches represent “corrected centimeters” — that is, each space be- 
tAveen the notches represents a centimeter in the plane to be measured. 
The lead strip is placed upon the edge of the plate just before ex- 
posure. For example, if the patient’s superior strait rests 16 era. aboA^e 
the plate, number 16 strip is used. The amount of ray divergence at 
36-inch tube distance is not as great as one might suppose; for in- 
stance, at a 19 cm. IcAml, it is approximately as in the ratio of 10 :12.5. 
That is, 10 cm. at the superior strait becomes 12.5 cm. on the plate. 
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The x-ray technic is as follows: Dnplitizcd superspcea films, a double screen 
with Bucky diaphragm, and a medium focus Coolidge tube are used. The distance 
of the target plate is 36 inches. A point spark gap distance of 7 inches—whicli 
is equivalent to approximately 65 kilovolts — is employed. The amount of current 
is 20 milliamperes, and by using an ammeter in filament circuit, this voltage can 
readily be obtained without passing the current through the tube. A medium 
focus Coolidge tube will run easily up to approximately twenty seconds at this 
setting without greatly overheating. There is no apparent reason why with a 
heavy patient the tube may not be allorvcd to cool for ten or fifteen seconds, the 
patient holding the arclied position, with possibly a second setting of the Bucky 
diaphragm. The time of exposure is as follows: 

Time 


Pregnant Non-pregnant 

Thin 16 seconds Thin 10 seconds 

Medium 20 seconds Meduim 14 seconds 

Heavy — 30 seconds Hcay>~ 17 seconds 

As compared witli other methods of roentgen-ray pelvimetry, the 
procedure which I have described is of unusual simplicity. Indeed, 
after a set of lead strips has been prepared, no further mathematical 
exercise is necessary, and the procedure occupies scarcely more time 
than does the taking of an ordinary roentgenogram. It is not neces- 
sary to emphasize its value in obstetrical practice. While the usual 
method of internal pelvimetry focuses attention almost entirely upon 
the measurement of the anteroposterior diameter of the superior strait, 
it is possible, by employing the procedure in question, to determine 
not only the length of this diameter, but also to measure the lengths 
of the transverse and oblique diameters with remarkable accuraejL 

The practical value of such additional information is well illustrated 
in the accompanying pelvigram, in this case, that of a primiparous 
patient, the external diameters of wliose pelvis were as follows: 
spines 22; crests 24.5; trochanters 29.25; external conjugate 16.75 
cm. She was of short stature and weighed 94 pounds. We have re- 
peatedly proved that in many individuals of this type, particularly 
those with a slight build, the capacity of the pelvis is surprisingly 
large, despite the fact that the lengths of the external diameters are 
far below normal. An examination of the pelvigram brings out this 
discrepancy— for in spite of the shortened external diameters, the 
anteroposterior diameter of the .sxiperior mea.sures 10.75 cm., and the 
transverse diameter 12.25 cm. 

At this point, I wish to refer to the taking of roentgenograms with 
the patient in the lateral position, an accessory measure which has 
been of great usefulness during the past year. This procedure, while 
not specifically employed as a means of pelvimetry, is of value hi 
depicting the relationship of the fetal head to the superior strait, and 
IS of importance in those eases in which an abnormality in the sacrum 
IS suspected. The technic of the method is simple. AYith the patient 
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in tlie lateral position, tlie tube is centered orer tbe crest of the ilium 
36 inches above the plate, at a point midway between the symphysis 
and the depression underneath the fourth lumbar vertebra, and a suit- 
able exposure made. The anterior and posterior surfaces of the 
sacrum in their lateral aspect are well shown and an outline of the 
fetal head, with its relationship to the superior strait, is readily dis- 
tinguishable. When it is remembered that the unengaged head of 
the fetus usually rests with the occipitofrontal diameter parallel to 
the transverse diameter of the inlet, it is apparent that an estimation 
of the length of the biparietal diameter can also be made (see Fig. 6). 

In the use, therefore, of the two methods above described, we feel 
that Ave possess substantial additions to our usual pelvimetric pro- 



Fig. 5. — Pelvigi-am showing’ outline of superior strait. Scale at side of film in 
"corrected centimeters." By means of calipers any diameter of this plane may he 
measured readily. 


cedures. Their application is much more difficult to describe than to 
perform. It is unusual for us, in performing both technics, to occupy 
more than ten minutes Avith each patient. Their clinical application 
is obvious. It is our custom to take pictures of the inlet in all patients 
in Avhom the external measurements point to pelvic abnormality. 
Where the influence of rickets is suspected, Ave have found at times 
that the only definite means of diagnosis depends upon the roentgeno- 
graphic study of the sacrum. The routine use of this procedure in 
abnormal pelves I feel certain is going to point out a greater inci- 
dence of rachitic deformities than Ave have hitherto supposed, particu- 
larly in the milder grades. In patients in Avhom the fetal head fails 
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to become fixed at tbe superior strait at term, we cau readily deter- 
mine wbetlier the nonengagement is the result of bony disproportion 
or is due to some other factor. In a recent patient, in whom the fetal 
head was floating at term, a lateral picture showed the presenting part 
high above the superior strait, in spite of the fact that a space 2-3 
cm. in width was present between the iiosterior parietal bone and the 
promontory of the sacrum. Although measurements of the diameters 
of the inlet showed the pelvis to be of adequate dimensions for a 
moderate sized fetus, manual pressure from above failed to force the 
occiput into the superior strait. It ivas evident that some other than 



F)fr. C — Lateral roentgenogi'am at term. Showing relationship of presenting part 
to superior strait where disproportion was suspected because of nondescent. No 
dispropoi tlon present, sacrum shows nonnal concavitj' of anterior suiface. 

bony disproportion on the part of the mother was present. Because 
the previous labor had been terminated by cesarean section, it seemed 
wise, under the circumstances, to effect delivery in a similar fashion. 
Following the removal of the fetus, the placental site was found low 
dotvn on the posterior wall of the uterus, and it appears that the un- 
descent of the fetal head in this patient depended upon interference 
offered by an unusually low implantation of that organ. 

SUMMARY 

1. A method of x-ray pelvimetry has been presented by means of 
which the dimensions of the superior strait can be measured with re- 
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markable accuracy. The method is applicable in any stage of preg- 
nancy and does not require elaborate apparatus. 

2. A technic has been described which makes it possible to obtain 
lateral views of the pelvis showing the contour of the sacrum and the 
relation of the presenting part to the superior strait. Attention is 
drawn to the value of such information in the diagnosis of the less 
severe grades of rachitic pelvic deformity. 

3. The importance of the two methods as aids in the study of con- 
tractions of the pelvis is emphasized. 

In conclusion, I wish to acknoivledge my indebtedness to Dr. C. E. 
Scott and Mr. E. P. Purbush, of the Department of Eoentgenology of 
the New Haven Hospital. Their help in working out the technic of 
taking the pictures has been invaluable. 

129 Whitney Avenue. (For discussion see page 599.) 


TEIAL LABOE IN THE TEEATIMENT OP 477 CASES OP 
CONTRACTED PELVES^’ 

Conducted Under One Plan op Treati^ient During the Last 

Pour Years 

By Harold Bailey, M.D., New York, N. Y. 

O BSTETRICS is, for the most part, in the hands of the general 
practitioner, and as perfect surgical technic is not readily 
acquired by the occasional operator, the existing high maternal death 
rate is without doubt related to his errors. These have become more 
pronounced in the last feiv years, for conservatism has been aban- 
doned and we are in an era of operative obstetrics. This is due to the 
attitude of the leaders in the medical centers. Because of the high 
infant mortalit}’-, the time honored resoiu’ces of induction, high for- 
ceps, version and craniotomy are frowned upon in the management of 
labor in contracted pelves. When disproportion is present or the 
pelvic measurements are below normal, it is impossible to judge 
whether or not a spontaneous delivery can occur, and if in a 
test of labor the head fails to engage, the accoucheur has now but one 
procedure at his command. He must do a cesarean section or send 
the patient to a hospital Avhere, frequently, a man unversed in ob- 
.stetrical mechanism opens the uterus forthwith. The incidence of 
cesarean section has increased until in certain clinics it is as high as 
7.1 per cent.^ 

The que.stion to be considered is whether the adoption of cesarean 
section has resulted in an increased saving of life of mother and 
child. In New York State (outside of New York City) one out of 

•Read at the Fifty-first Annual Aleetinp of the American Gynecological Society, 
Stoclibridge, Ma.s.s., May 20, 21 and 22, 132G. 
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every five maternal deaths follows cesarean section. In the year 1922, 
127 women died following this operation. In 79 of the cases, concern- 
ing which questionnaires Avere ansivered by the doctor, 25, or nearly 
one-third of the babies were stillborn.- In jMassachiisetts, in the same 
year, 102 Avomen died folloAving cesarean section ; 37 per cent of these 
opei'ations AA^ere for pelAuc contraction. The death rate was one in 
CA^ery seA’^en maternal deaths and the fatality for the operation Avas 8.8 
per cent. Of these 102 dead mothers only 67 per cent of the babies 
survived, and it is quite evident that in this particular group, recourse 
to high forceps and craniotomy, AAdiere necessary, Avould hardly have 
produced such a high infant death rate.-^ The results of a questionnaire 
sent to hospitals in ]\Iichigan shoAved that the maternal death rate (in 
the 192 answers, 1914-1920) Avas 10.9 per cent and the infant death 
1 ‘ate 13.5 per cent.’’ Nothing could be more startling than the report 
from Noav Orleans. In 117 abdominal sections in one hospital there 
Avere 12 deaths from peritonitis, 2 from sepsis and 2 other deaths 
from the operation. In addition there Avere 25 deaths clue to the 
disease for Aidiieh the cesarean Avas performed and the total death rate 
folloAving cesarean section Avas 35 per cent.'’ These figures are amazing 
and shoAV hoAv far the pendulum has SAvung. 

No one avouIcI advise the readoption of induction of labor as a 
general treatment for cases of contracted pelves yet there are figures 
that proA'e it to be much less detrimental to mother and child than 
cesarean section.'' 

In the latter iiart of 1921 Ave became convinced that the Kroenig, 
Beck, DeLee transperitoneal, Ioav flap cervical cesarean section gaA'^e 
better results, late in labor, than the classical o]Aeration. Beck’s paper" 
and later, DeLee ’s,' fortified us in this conclusion. PreA'ious to 1922 
the published figures did not justify us in conducting trial labors. 
In 1920, Campbell® reported 92 cases operated late in labor Avith a 
fatality of 15.5 per cent. lYe had, also, the report of the English 
cases in Avhich the mortality, after cesarean section performed late 
in labor, Avas 10.7 per cent.'’ The introduction of the Ioaa" flap cervical 
cesarean enabled us to conduct trial labor. Ilofbauer^" has recentlj' 
demonstrated eAldences of increased resistance to infection in the 
lower uterine segment. 


Trial Lahor . — All peh’es Avith a true conjugate beloAv 7 cm. are 
absolutely contracted and should be deliA’ered by electiA’^e sections. 
It is interesting to note that during the last four years Ave had only 
tAvo cases of absolute contraction. In generally contracted peh^es 
Avith breech presentation electh’^e sections AA^ere done except in the 
cases n oted beloAv. All patients Avith relatively contracted pelves. 


Rate thr operation -vvas Riven up at the Man- 

niivo. St 
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Avitli the exception of those who had been previously cesareanized, 
were given a trial labor. The trial labor was conducted by allowing 
the patient to have twelve hours of strong pains and without vaginal 
or rectal examinations. If at the end of this time, the head was 
floating, a low flap section was performed. If the head was in the 
pelvis the iiatient was delivered either by permitting the labor to 
continue or by forceps. As many of our patients were ambulance 
cases and nearly one-half of the total number were delivered on our 
outdoor services, this regime could not be strictly adhered to and we 
regret that a few patients had a prolonged labor. In some cases where 
there was doubt as to Avhether or not the head had entered the 
pelvis, vaginal examinations were made. 

There is some danger in permitting too long a trial labor. If the 
patient goes into secondary inertia she almost invariably suffers from 
an acidosis and may even lose her life from this condition. 

Classification. — ^We have reduced tlie generally accepted measure- 
ments of iielvic contraction by deducting one-half centimeter from 
the diagonal conjugate so that our classification includes no pelvic 
inlet Avith a diagonal conjugate of more than 11 cm. for the generally 
contracted and 10.5 cm. for the flat type. These figures have been 
selected for tAvo reasons. In the first place, all of our patients with 
higher measurements Avere deliAmred spontaneously or with Ioav for- 
ceps, and in the second place, the average reach of the examining 
finger is seldom over 11 cm. Many Avomen have a diagonal con- 
jugate measurement just aboAm 11 cm. and designating such pelves as 
contracted magnifies the incidence and importance of the condition. 
Furthermore, AA'e have deducted 1.5 cm. from tiie diagonal conjugate to 
determine the true conjugate because 1.5 cm. is in accordance Avith the 
measurements as aa’g have determined them on dry specimens and also 
because this distance is Amriable, depending upon the movement of the 
loAA^er part of the body on tlie saerum. 

In determining the outlet contractions Ave liaA'^e deducted one centi- 
meter from the usual measurements, and Ave consider a funnel pelvis 
one Avith a transA'erse of 7 cm. or under. We haA'^e noted, in private 
practice, that a large proportion of Avomen have a transverse meas- 
urement of 8 cm. and that these patients deliver spontaneously, Avith- 
out prolongation of labor or increase in the lacerations. 

The regular reduction in the interspinal, inter cristal and oblique 
measurements in the generally contracted pelves enabled us to dif- 
ferentiate them from the flat. It is of great importance to distin- 
guish betAveen these types because the mechanism of labor differs. 
The external conjugate measurement Avas of little Amlue in estimating 
either the degree of contraction or the possibility of a spontaneous 
delwery. We Avere able, also, to determine the types of pelves by 
the changes in form of the Michaelis’ rhomboid. 
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In a certain nnmber of eases tlie internal measurements were not 
obtained until late in tbe postpartum period as we wished to avoid 
vaginal examinations in order to limit the chances of infection. With 
this limitation of infection in mind, we have developed our technic 
of external examination and mensuration to a degree whereby we can 
usualls' conduct labor to its outcome without vaginal or rectal exami- 
nations. 


Table I 


Estimated True Conjugate Measurements in 221 Generally Contracted and 
218 Plat Pelves Occurring in 9087 Deliveries at Bellevue Hospital 
AND THE BERWIND CLINIC, 1922-1925 


ESTIMATED 

METHOD OF DELIVERY 

TRUE 

SPONTANEOUS | 

1 CESAREANS | 

1 FORCEPS 

1 VERSIONS i 

1 CRANIOTOMIES 

CONJUGATE 

G. C. 

1 Plat 







G. G. 1 

Plat 

O.-l 

0 

0 

0 

2 

0 

0 

1 0 

0 

0 

0 

7.0 

0 

1 

1 

0 

0 i 

0 

0 

0 

0 

0 

7,5 

1 

4 

3 

2 

0 : 

0 

0 

0 

0 

0 

8.0 

0 

9 

5 

7 

0 

2 

0 

0 

1 1 

1 

8.5 

52 

73 1 

8 1 

10 

s 

25 

2 

5 

1 

! 0 

9.0 

45 

57 

3 1 

4 

8 

8 

2 

2 

0 

0 

9.5 

Cl 

0 

4 

0 

4 

0 

0 

0 

0 

i 0 


Accepting the fact that a pelvis is rachitic when the interspinal and 
intercristal measurements are nearly equal and the outlet is wide, 
there were only 18 cases that gave unmistakable evidence of the dis- 
ease either through pelvic or general examination. Two cases had 
the same interspinal and intercristal measurements and in 16 these 
measurements were within 1.5 cm, of each other. 

We have classified all pelves as generally contracted, flat, funnel or 
irregularly eontracted, and under these classifications there were, in a 
total of 908 1 cases, 221 generally contracted, 218 flat, 35 funnel and 3 
irregularly contracted pelves. 


Generally Coniracted Pelves . — 


IMajor Contractions ; true conjugate 8.5 - 7.5 cm. 
Minor Contractions : true conjugate 9.5 - 8.6 cm. 


Two Inmdred and twenty-one or 2.4 per cent of all the deliveries 
were in women with generally eontracted pelves. The average meas- 
urement for the crests was 24.4 cm. ; in only 5 cases was it as high as 
26. Twenty-three per cent of the deliveries were operative. 

Ten of the 221 women had had previous sections, and therefore, as 
a matter of course, an elective cesarean was performed as soon as they 
were received in the hospital. Another of tlie patients had an elective 
cesarean for chronic heart disease. 


There was a trial labor in the remaining 210 eases. Sixteen cesa- 
rean sections were performed. In one case the wound broke down 

W abscesses. Eight of the women, includ- 

mg those with infected wounds, had a temperature for two days or 
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more. Vaginal examinations were made in 7' cases, three o£ them 
followed hy temperature. There ivere no maternal deaths in these 
36 cases. The average weight of the infants ivas 3098 grams. The 
average number of hours of labor was twenty-three, or deducting a 
long labor at home in two cases, the average was seventeen hours. 

High forceps operations were employed in 6 cases in which the head 
had entered the pelvis during the trial labor. There were no maternal 
deaths and but one infant death. 

There were 33 mid and low forceps deliveries ivith 3 infant deaths. 
One mother died of sepsis on the eighteenth day postpartum. 

Five versions and breech extractions were performed with the loss 
of one infant, — a baby that died in utero from premature separation 
of the placenta. We wish to state definitely that we do not believe in 
pennitting a patient with a breech presentation in a generally con- 
tracted pelvis, to have a trial labor, and we do not believe in versions 
in this type of ])elvis, but in the delivery of so many eases, variations 
from a standard routine are almost unavoidable. 

There ivere 2 craniotomies. One patient was admitted after a long 
labor with an attempt at forceps delivery at home. A version and ex- 
traction was performed, but as the child was dead, the after-coming 
head was punctured. The other %vas admitted with a shoulder pres- 
entation and a prolapsed arm. As the baby was dead the delivery 
was by version and craniotomy. 

In the 221 cases there were 13 stillbirths and neonatal deaths; six 
of these followed spontaneous deliveries. 

There were three maternal deaths; one woman with a major and 
two with minor contractions. One -woman ivas delivered spontane- 
ously on our outdoor service, and because of hemorrhage the placenta 
was manually removed. Sepsis followed and the patient died on the 
sixteenth day. The second woman Avas delivered by a mid-forceps 
operation for an occiput posterior position; the operation was not 
difficult. She had a form of postpartum sepsis that resembled scarlet 
fever, and on the eighteenth day, three days after her temperature 
was normal, she died suddenly of a septic embolus in the brain. The 
autopsy showed pyelitis of both kidneys, and in the brain there ivas 
considerable degeneration around the thrombosed area. The third 
patient, after thirty hours of labor on our outdoor sendee ivas trans- 
feiied to another hospital. Four hours after her admission she ivas 
prepared for cesarean section, and shortly after the anesthesia Avas 
started, she suddenly died. The autopsy Avas negative but as Ave be- 
lieve that death might have been due to acidotie shock folloAving a 
long labor, avc have included this case Avith our maternal deaths 
These three were the only deaths that occurred in the 477 cases and 

one of these Avomen died from a cause unrelated to the pelvic con- 
traction. 
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Flat Pelves . — 

Major Contractions; true conjugate 8-7 cm. 

Minor Contractions: true conjugate 9-8.1 cm. 

It was an unexpected finding that the fiat pelves nearly equalled 
in number the generally contracted. Furthermore, it so happened 
that there were 27 cesarean sections. 

Ten sections were elective; 7 because o£ previous cesareans, one 
because a patient with a major contraction had had stillbirths in 
three previous deliveries, and 2 for prolapsed cords. There were 2 
infant deaths. 

In the 208 cases that had a trial labor, 17 cesareans were necessary. 
The wound broke down in one case and there were stitch abscesses in 
two. There was a temperature for two days or more in 10 eases, in- 
cluding those with the wound infections. In four cases vaginal ex- 
aminations were made without any morbidity in the postpartum pe- 
riod. The average number of hours of labor in- these 17 cases was 
twenty-six and eight-tenths, including 5 cases transferred from the 
outside witli an average of forty-three hours. The average weight of 
the babies was 3337 grams. It is interesting that the average weight 
of the children in the flat pelves is only 239 grams higher than that 
of the infants in the generally contracted pelves. 

There were 38 forceps deliveries of which 11 were high forceps. Two 
stillbirths occurred with the high forceps deliveries, one in a case 
with prolapsed cord. In the 27 mid and low forceps, there was one 
stillbirth — an infant with hydrocephalus. 

Seven versions and breech extractions were performed. One still- 
birth occurred in a case of prolapsed cord. One patient who had had 
a cesarean section at a previous delivery was delivered from below 
because, when admitted, she had influenza and was fully dilated, 
with the breech presenting. Two other cases of breech presentation 
were allowed to have a trial labor and were then delivered by breech 
extraction. 

There was one craniotomy. The patient had been in labor forty-two 
hours at home, under the care of a private doctor, and as many 
vaginal examinations had been made, it was felt that a cesarean was 
inadvisable. The extraction following a version was difficult, and the 
craniotomy was done on the after-coming head. 

In the 218 cases of flat pelves, 73 (or 33 pei' cent) were operative 
deliveries. There was a total of 12 infant deaths, 5 of them occurring 
in spontaneous deliveries. 

Funnel Pelves . — 

Major Contractions: transverse 6-5 cm. 

]\rinor Contractions: transverse 7-6.1 cm. 

Eleven of the 35 cases in this group were operative; 3 cesareans 7 
forceps, and one version. There were one stillbirth and one neonatal 
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death in the spontaneous deliveries and one neonatal death followed 
tlie version. 

One of the three cesareans was for a major outlet contraction in a 
pelvis that was also somewhat flattened, and twm were for minor con- 
tractions in pelves that were also generally contracted. In the three 
cases the head was floating after hours of labor. These cases have 
been included in the funnel class because the narrow transverse was 
the distinguishing feature of the pelves. The two generally con- 
tracted were of the male type. 


Table IV 

Transverse of the Outlet Measurements in 35 Funnel Pelves 


TRANSVERSE 1 
OF THE ' 
OUTLET 

TOTAL 

NUMBER 

OP CASES 

[ METHOD OP DELIVERY 

SPONTANEOUS 

CESAREAN 

HIGH 

FORCEPS 

MID 

FORCEPS 

VERSION 

5.5 

1 

0 

1 

0 

0 

0 

G.O 

2 

1 

0 

0 

1 

0 

G.5 

5 

2 

2 

0 

0 

1 

7.0 

27 

21 

0 

2 

4 

0 


35 

24 

3 

2 

5 

1 


Seven forceps deliveries were necessary, 6 in pelves with a trans- 
verse of 7 cm. and one high forceps in a pelvis with a transverse of 
6 cm. There were no infant deaths. 

In addition, 12 contracted outlets of the minor variety were found 
in pelves that were generally contracted or flat, and in these eases 
there were 5 cesareans and 3 forceps deliveries. I believe that in con- 
sidering the funnel pelves these 12 cases should be added, thus giving 
a total of 47 funnel pelves or approximately 10 per cent of all the 
cases. Nineteen or 40 per cent of the 47 funnel pelves required opera- 
tive deliverjL There were no maternal deaths and 6.3 per cent infant 
deaths. 

Irregular Contractions . — There were 3 irregularly contracted pelves. 
One was a case of infantile paralysis Avitli scoliosis; the second, marked 
scoliosis of the thoracic and lumbar spine; the third, ankylosis of 
the hip with flattening of the side wall of the pelvis. 

Two of the cases required cesarean sections and the third a mid 
forceps operation. One babj’^ delivered by cesarean died in the neo- 
natal period. 

Discussion . — If we accept tliis report as indicating a satisfactory 
re.sult witli trial labor in contracted pelves, it seems to me that the 
ordinary accoucheur w'ould find it advisable to employ this form of 
treatment in all relatively contracted pelves. He would have (at least 
hi the region around New York where there is little x'achitis) an in- 
cidence of less than 6 per cent of contracted pelves that required 
treatment as such. While, according to our figures, 30 per cent would 
prove to be operative, only 16 per cent would demand cesarean or 










BAILEY : TRIAL LABOR IX TREATAIEXT OF COXTRACTED PELVES 559 

liigh forceps operations. The incidence of the cases that must be 
transferred for major operations -would be nine-tenths of one per 
cent. It seems probable that if the occasional operator knew that 
the more serious type of case is less than one in a hundred, he would 
be Avilling to refer such cases to a suitable hospital where a low flap, 
cervical cesarean section could be performed. 


Table V 

477 Cases of Gontr.actf.d Pelves in 9087 Deliveries 




TOTAL 

.SPONTA- 


OPERATIVE 

DELIVERIES 




neous 

DELIVERIES 

TOTAL 

CESAREAN 

HIGH 

FORCEPS 

MID 1 
FORCEPS 

VERSION 

CRANIOT- 

OMY 

Generally 

Contracted 

221 

16S 

53 

27 

6 

13 

5 j 

2 

Flat 

218 

145 

73 

27 

11 

27 

7 1 

1 

Funnel 

35 

• 24 

11 

3 

O 

5 

1 

0 

Irregular 

3 

0 

3 

2 ! 

0 

1 

0 

0 


477 

337 

140 

59 

lt> 

40 

13 1 

3 


Not Maternal Death Rate — 0.42 per cent. 
Net Infant Death Bate — 4.19 per cent. 


In the spontaneous deliveries, labor was not longer than in the 
spontaneous deliveries in normal jielves ; as a matter of fact, the aver- 
age hours of labor in both the generally contracted and the flat types 
was less than normal. The mechanism of labor in the generalb^ eon- 
tracted pelvis is more perfect than in, the normal because there is 
complete flexion of the child’s head. In the flat pelvis the head often 
hangs up at the brim and passes through in an asynclitio position, and 
there is an anterior or posterior parietal bone presentation. We have 
not used the Barton forceps for the control of this, as we belieim that 
it is Nature’s attempt to compensate for the disproportion. Occa- 
sionally in the anterior parietal bone presentation we have pushed 
the occiput to tlie rear at the same time that the external hand pushes 
over the child’s shoulder. At a certain point in the progress of the 
child's head through the contracted inlet this is readily done and 
labor comes to a close without more difficulty. 

In the 145 spontaneous deliveries in generally contracted pelves, 118 
women had a labor of twelve hours or less, and 8 had a labor of more 
(ban twenty-four hours. There ivere 146 cases of sjiontaneous de- 
livery in flat pelves in which a complete record of the hours of labor 
was kept. One hundred and ten patients had twelve hours or less 
of laboi*. and only 12 had more than twenty-four hours. 

Our statistics show that the generaUy contracted and flat pelves 
arc nearly equal in number and that few of the deformities are due 
to rickets. Seventy-five per cent of these pelves had a true conjugate 
of 8.5 or 9 cm. ; there were only two with a true conjugate of 7 cm. 
and two with 6 cm. Seventeen of the cases that we included in the 
generally contracted classification, were both generally contracted and 
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flat. As is well known, a decrease in tlie anterior posterior diameter 
in a small pelvis markedly increases tlie necessity for operation and 
in these 17 cases there were 9 cesareans. The other 8 cases delivered 
spontaneously with an average of nine hours of labor. 


Table VI 

Aveuage Pelvic Measurements in 220 Generally Contracted'* 
AND 218 Fjuvt Pelves 



220 GENERALLY CONTRACTED j 


measurements 

SPONTANEOUS 

OPERATIVE 

SPONTANEOUS 

OPERATIVE 


168 j 

53 

145 

73 

Spines 

21.3 

21.5 

24.1 

24.0 

Crests 

24.3 

24.5 

27,1 

26.9 

Ext. Conjugate 

18.3 

17.7 

19,3 

18.8 

Eight Oblique 

20.5 

20.3 

21.7 

21.2 

Left Oblique 

20.3 

20.2 

21.7 

21.4 

Diagon<al Conj. 

10.2 

10.3 

9.7 

9.8 

True Conjugate 

8.7 

8.8 

8.2 

8.3 


‘Measurements not complete In 1 generally contracted pelvis. 


Pour prolapsed cords occurred in the course of the trial labor in 
the 210 flat pelves. Two babies survived, both delivered by cesarean 
section. On opening the uterus the cord was tied off from the baby 
and from the placenta and delivered from below. 

The number of abnormal iiositions in all cases of contraction was 
not greater than is usual in normal pelves. There were four face, 
three shoulder and thirteen breech presentations. 

We had a low incidence of funnel pelves of the male type, that is, 
of those with little disproportion except at the outlet. Only one pa- 
tient had a transverse measurement of the outlet of 5.5 cm., and she 
\vas delivered by cesarean section. 


Table VII 

29 Stillbirths and Neonatal Deaths in 477 Cases of Pelvic Contraction 


METHOD OP 

DELIVERY 

GENERALLY | 
CONT 'D 

FLAT 

FUNNEL 

IRREGULAR 

STILL- 

BIRTHS 

NEO- 

NATAL 

DEATHS 

still- 

births 

NEO- 

NATAL 

DEATHS 

STILL- 

BIRTHS 

NEO- 

NATAL 

DEATHS 

STILL- 

BIRTHS 

NEO- 

NATAL 

DEATHS 

Spontaneous 

2 

4 

3 

2 

1 ■ 

1 

0 

0 

Cesareans 

0 

0 

1 

1 1 

0 

0 

0 

1 

High Forceps 

1 

0 

2 

0 

0 

0 

0 

0 

Mid Forceps 

2 

1 


0 

0 

0 

0 

0 

Version 

1 

0 


0 

0 

1 

0 

0 

Craniotomy 

2 , 

0 


0 

0 

i 0 

0 

0 

! 

8 1 

1 5 


3 

1 

2 

0 

1 


Gross Infant Mortality — C.08 per cent. 
Net Infant Mortality — 4.19 per cent. 


SUMMARY 

The Cornell teaching service, during the years 1922 through 1925, 
delivered 9087 women on three services — Bellevue Hospital and the 
Bellevue School for Midwives during six months of each year and the 
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Berwind J^Iaternity Clinic during tn^elve months. There were 477 
eases of contracted pelves or 5.2 per cent. As far as possible the 
treatment of the patients was by trial labor, and in my. opinion, the 
.success of the procedure depended upon the fact that the low flap 
cervical section was done in cases in which the head did not engage. 

J There umre 59 cesareans with no maternal deaths and 3 infant deaths. 
In the 22 elective sections, there were 14 low flap operations. Four 
patients had postoperative temperature. The wound was infected in 
3 cases. Vaginal examinations were made in 2 cases but with no 
morbidity in the postpartum period. 

Thirty-seven patients had a section following trial labor and of 
these 35 were operated by the low flap method. In the group there 
were 11 cases that had been examined vaginally. The study of the 
convalescence shows that 21 of the patients had a temperature of 
300.4 degrees or higher for two days or more, 4 had a temperature 
for tivo days, 12 for less than fiiA^e days, 1 for six days and 4 for eight 
days. The -womid healed by primary union in 28 cases ivith post- 
operative temperature in 2 cases it broke down, and in 7 cases there 
ivere stitch abscesses. Only one of the patients had a serious post- 
partum condition; in most of the others the fever occurred in the first 
few days following operation. We feel that the protection of the 
incision will eliminate some of the infections, as it is probable that 
these occur when the child and the membranes are brought through 
the wound. The postoperative period was peculiarly free of the com- 
plications that usually follow the classical section. 

As an end-result of trial labor, in the 477 cases, there was a gross 
mortality of three mothers, two dying of sepsis and one from anes- 
thesia in a hospital not under our control. If ive except the patient 
with sepsis following spontaneous delivery, there was a net mortality 
of two, or one in 238 cases. There was a gross mortality of 29 babies 
or a net mortality of 20. We had, then a maternal death rate of .42 
per cent and an infant death rate of 4.19 per cent. 

Trial labor in relatively contracted pelves reduces the incidence of 
operation and results in a minimum mortality for mother and child 
provided that when a cesarean is necessary the low flap cervical sec- 
tion is emplojmd. 
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LIGATION OF PELVIC VEINS IN THEOMBOPHLEBITIS^= 

By E. E. Huggins, M.D,, Pittsburgh, Pa. 

I N THE year 1912, the writer reported four cases where ligation 
of Yeins had been done in the treatment of puerperal thrombo- 
phlebitis. The histoi*y of this operation was also reviewed. It is not 
our purpose to waste time in the study of the past, so far as the 
history of this procedure is concerned. It does seem Avorth Avhile, 
however, to report our results from time to time in order that some 
definite conclusion may finally be reached as to the value of this 
method in the treatment of this form of puerperal infection. The 
pathology is so well understood that it need not be discussed. Little 
has been Avritten upon this particular line of treatment since that 
time. The aAmilable number of cases for study at the time of this 
report Avas 110. Sanes in a report some months later found 12 addi- 
tional cases Avhich made in all 122. The mortality Avas 52.5 per cent. 
It is quite apparent from a study of this small series of cases that 
operation Avas not performed in a majority of instances, until the 
patient Avas profoundly ill. Turenne in 1917, reported 17 cases, Avhich 
included 4 operated upon by the Avriter, Avith a mortality of 29.4 per 
cent. 

The operattye treatment has at least accomplished one thing, and 
that is a better knoAvledge of the diagnosis and pathology of this 
form of infection. The fcAV reports AAdiich appear, indicate that the 
symiAtoms Avhich are characteristic of this particular form of infection 
are uoav generally recognized. This is a distinct advance, for if oper- 
ative treatment is ever to be employed it is only after most careful 
study and observation. Mild cases are constantly observed Avhere no 
thought of operative treatment should be entertained. On the other 
hand a patient is occasionally encountered Avhere the symptoms are 
seAmre, and Avhere in spite of all palliative measures, the disease groAA’^s 
progressivety Avorse and the patient finally dies. 

It remains to be deeided Avhether in such a case, operatiA’^e treat- 
ment is Avorth Avliile. Those AA’^ho IiaAm had the largest experience in 
the exploration and ligation of the invaded vessels are more inelined 
to faAmr it than those AAdio have had little experience. The reason is, 
because they haA^e learned that an operation undertaken early before 
the patient has lost much of her re,sistance, does little if any harm. 
\Ye haA’e never seen the chances of a reeoAmry lessened as a result of 
exploration of the abdomen. It is idle to expect good results if the 

•Presented at the Flfty-Orst Annual Meetinn: of the American Gynecological Soci- 
ety, Stockbridge, Mas.s., May 20, 21 and 22. 1926. 
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operation is postponed until the patient is moribund. For this reason 
correct diagnosis at the proper time is most necessaiT- 
According to our present knowledge this variety of infection should 
be recognized from the study of the clinical chart. The wide range 
of temperature, -which may vary from below normal to lOd or 105, in 
tlie form of daily excursions ; the pulse corresponding to the rise and fall 
of temperature ; the presence of chills, especially during the early stages ; 
a patient who in the first few days of her illness docs not present the 
appearance of one acutely ill; the absence of positive blood cultures 
under ordinary methods. These are all signs which are most sugges- 
tive, and as a rule, are diagnostic of this particular form of infection. 
Wlien local examination reveals only the presence of moderate en- 
largement on either side of the uterus and possibly only tenderness, 
strong corroboration is added. 'We recognize, of course, the acute 
fulminating variety where the disease is more virulent and where the 
patient dies in a very short time. In such cases the progress is so 
rapid that the patient dies within a few days. In such a condition, 
operation is useless, for as a rule, there is a rapid spread of the in- 
fection through the blood stream which is soon overwhelming. From 
the beginning the outlook is grave. The case where the operation is 
of value is one which lies between the above-mentioned milder forms, 
where tlie temperature and pulse variations are not so wide, and 
where the patient from the beginning does not show evidence of very 
serious involvement, and the acute fulminating variety where the 
progress is rapid and grave from the beginning. Here we find a 
group of cases which are prone to become chronic and where in about 
eight or ten days after the onset of the infection, one is gravely per- 
plexed as to what may happen from day to day. Such a case may 
cvenlually entirely recover under palliative treatment; on the other 


iiand, she may drift on from day to day, at times showing marked 
improvement which leads the obstetrician to be encouraged, but 
finally dies. It is at this particular time, early in the history of such 
a case, and before the patient has become repeatedly saturated with 


the infection, and where a certain amount of poison is being thrown 
into the circulation daily, with a resulting lowering in her resistance, 
that a definite conclusion as to the indication for operative treatment 
^licuh. be made. It is fortunate, that in the majority of in.stanec.s, the 
pi ogress is rather slow and for the first ten or twelve days the patient 
may not be in any immediate danger. 


Our experience leads us to conclude that there is little difficulty in 
coming to a determination, both as to a probable diagnosis and to the 
time when the patient is entitled to an exploration of the abdominal 
cavity. Our records show that nearly all eases of this class which 
are operated upon within twelve or fifteen days after the onset of the 
infection, recovered. The mortality lay in those who had been iU for 
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more than four weeks. In tliree fatal cases, more than six weeks had 
passed before operation was even considered. Infection had already 
extended far beyond the veins in the form of multiple abscesses or 
so-called pyemia. Operation at such a time is a useless expenditure 
of energy, just aS' it often is in the later stage of a peritonitis which 
has followed a perforation of an appendix or gastric ulcer. In a 
general way, if a patient has a chill for three or more successive days, 
aeeompanied by the typical rise and fall of temperature and the blood 
cultures as done by the ordinary method are negative, and where no 
signs of improvement appear, she is entitled to the help which may be 
received through surgical measures. It is our belief Avhen operation 
is done in this stage of the disease, that it does not jeopardize the 
life of the patient. Even in cases where recovery does not occur, the 
patient’s chances are in no way lessened, as they continue to live long 
after the time of operation, and eventuallj’’ die from the continued 
extension of the infection. 

During the earlier years in the history of the operative method of 
treatment, there was considerable discussion as to the method of pro- 
cedure. At first it Avas proposed that the veins be approached from 
behind and that the operation should be retroperitoneal. This method 
was foUoAved on account of the danger of spreading the infection, 
causing peritonitis. There Avas also uncertainty as to Avhether it Avas 
better to ligate or excise the veins. Again A\diat veins should be 
ligated? It Avas argued and rightly so that if ligation of the ovarian 
vein Avas done, there Avas nothing to prevent the spread of the infec- 
tion dowuAvard into the internal iliac vein of the same side. It AA'as 
also pointed out that the ligation of the deep internal iliac vein in a 
person acutely ill is a difficult and uncertain operation. This is also 
true. 

No harm can come from ligation of the common iliac on either side 
if there is doubt as to the presence of infection of the deeper veins 
of the broad ligament, especially if it extends toAA'ards the internal 
iliac A^ein. Under .such circumstances it may be good prophylactic 
treatment and may prevent the danger of .subsequent extension of 
the infection. 

We desire to report eight additional cases making tAvelve in all. 
A careful revicAv of these reports Avill shoAV that all cases operated 
upon Avithin a reasonable time after the onset of infection A\dth one 
exception, recovered. The fatal ones had all been sick for periods 
from fiA'e to eight Aveeks, and at the time of operation had other com- 
plications, such as pneumonia and infections of the ui inary tract, 
and Avere all in poor condition. If these three hopeless cases AA'crc 
deducted, and in all fairness, this should be done, there Avould be but 
one death in nine cases. It is our belief that if operation had been 
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undertaken in the early stages of the fatal eases, that the results 

would have been entirely different. 

Our studies have led to the following conclusions: That diagnosis 
is not difficult if a careful study of the patient’s condition is made. 
That even when there may be doubt, an exploratory laparotomy in 
no way interferes with the progress of the case. If a mistake is made, 
the patient will continue to live as she would otherwise, and hence, 
no harm has been done. It is not unusual that a small abscess may 
be discovered either in the uterus or broad ligament, which if dealt 
with intelligently may alone justify this exploration. Those who 
have experience will understand that such a condition may be accom- 
panied by chills and a temperature similar to that found in phlebitis. 

In regard to the method of procedure. The veins should be ligated 
through a transperitoneal incision. They need not be excised. The 
ligature should be placed distal to the point of infection if possible. 
It is probably true, however, that if this is impossible, good will be 
secured by a ligation of the vein somewhat short of the extreme ex- 
tension of the infection, because when the blood current is inter- 
rupted the infection will cease to spread and will remain localized. 
We have not hesitated to ligate both ovarian veins and in one in- 
stance the vena cava. There are few apparent symptoms from such a 
procedure except for a moderate degree of swelling of the legs, which 
disappears. This is also true of ligation of both the ovarian veins and 
the common iliacs. In the future, our procedure will be to ligate 
the common in preference to the internal iliac, as it is easier and can 
be done more quickly. The results in so far as untoward symptoms are 
concerned, are no different. 

It is to be hoped that the bacteriologist will come to our assistance 
in earlier diagnosis in the perfection of a method which will detect 
this apparently mild form of infection which undoubtedly circulates 
in the blood stream. 

The mortality in the entire series of twelve cases, four of which 
were reported in 1912, is 33i/j per cent. The mortality under ex- 
pectant treatment of this same class of cases is certainly not less than 
66 per cent, ilany men believe it is higher if the milder forms are 
eliminated. As stated above, if four cases all of which had been 
seriously ill for a period of more than four weeks were deducted, the 
apparent results would be even better. All four Avere really too 'sick 
for operation and its possible aid Avas given only after failure for 
many days of other methods of treatment. The eight eases which re-, 
covered Avere all operated much earlier, all Avithin a period of 19 days 
after the onset of symptoms and after the institution of all known 
methods of palliative treatment without improvement. 

^ IVhile our experience with operation has encouraged us to repeat 
It Irom tune to time during these years, a much larger number of 
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cases must be reported in order to come to any definite conclusion as 
to its real value. It is ivitli this spirit tJiat we desire to add this small 
number to those already reported. It is our belief that no lives have 
been sacrificed in this study but that several patients have been saved 
Avho would have died under any other form of treatment. 

CASE REPORTS 

C(\SE 1 . — Ligation of ovarian reins and right iliac vein. Patient aged eighteen, 
was admitted with a liistory of liaving been delivered at full term. Her con- 
valescence was uneventful with the exception of a slight elevation of temperature 
until the 13th day when she had a chill followed by a rise in temperature. These 
symptoms continued for a period of six days, the temperature rising to 105 ”-106“ 
and falling to 100° or below with a corresponding rise and fall in the pulse. 

Bimanual examination showed tenderness on botli sides of the uterus, more 
marked. on the right. There was also thickening at the outer margin of the broad 
ligament on this side. The blood cultures were sterile. There was tenderness 
along the course of both ovarian veins. The diagnosis of phlebitis of the veins 
of the broad ligament with extension into the ovarian veins and possibly the right 
iliac vein was made. 

Patient was operated upon 19 daj's after onset of symptoms and both ovarian 
veins and the right internal iliac were ligated. The veins were not excised. A 
protective drain was inserted into the polvi.s. Patient was very sick following 
the operation but eventually made a good recovery. Blood cultures taken through- 
out the illness wore always negative. 

Case 2. — Diagnosis; ThromhoiMchitis of ovarian veins. Patient aged twenty-one 
was delivered of a full term child and was without symptoms until four days after 
deliver^'. On that day, she had a chili followed by an elevation of temperature. 
These symptoms recurred daily for four days, when she was admitted to the hos- 
pital. A study of the histoiy and clinical chart indicated the presence of phlebitis. 

Bimanual examination revealed tenderness on either side of the uterus with some 
thickening of the broad ligaments more marked on the left side. There was some 
tenderness extending upward along the course of the ovarian vein. Blood cultures 
negative. 

Patient was operated upon on the fifth day after ofiset of symptoms. The 
right ovarian vein was thrombosed. It was ligated as high as possible and a 
portion of the vein resected for examination. There was extensive involvement 
of the lymphatics behind the peritoneum on that side. The approach had been 
made through . a median incision which w'as closed after the ligatioil of the vessel. 
An incision 3 inches long parallel to and 1 incli above Poupart’s ligament was then 
made and the peritoneum was pushed forward and a drain inserted to the base of 
the broad ligament. The character of the symptoms gradually changed after 
operation, the wide excursions of temperature gradually subsiding and the patient 
made a good recovery. 

Case 3. — Patient aged thirty-.six, admitted to the ho-spital Peb. 25, 1915; normal 
deliver 3 % On the fourth day after deliverj- there was some elevation of tempera- 
ture. This gradually increased during the following 48 hours and on the sixtli 
day, patient had a severe chill. The temperature rose to 105° following the chill. 
A second chill 24 hours later followed by a marked rise and fall in temperature. 
The same symptoms occurred on the eighth day following delivery. 

Bimanual examination revealed the presence of marked tenderness on either 
side of the uterus, a mass on the left side apparentlj’ due to thickening w'ithin the 
broad ligament suggesting the presence of phlebitis. There was tenderness ex- 
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tending upward along tlie course of the ovarian vein on the left side which was 
most marked at a point opposite the anterior superior spine. The persistence of 
the sjnnptoms which were gradually increasing in severity and the absence of a 
positive blood culture made the diagnosis of phlebitis of the veins of the broad 
ligament and probably the left ovarian vein quite certain. Tlie patient showed 
evidence of severe illness and in view of the uncertainty attending palliative 
measures, an e.vploratory laparotomy was decided upon. The decision was based 
largely on the local symptoms and the steady progression from bad to worse in 
so far as the general condition of the patient was concerned. 

Twelve days after the onset of symptoms, laparotomy, with ligation of right and 
left ovarian veins was done. Inspection revealed the presence of a considerable 
amount of free fluid in the peritoneal cavity. The veins of the left broad ligament 
were thrombosed, a similar condition extended upward into the left ovarian vein 
to a point opposite the anterior superior spine. The vein at this point seemed to 
be completely blocked and was about 3 cm. in diameter. The same condition existed 
on the right side but to a lesser degree. The pathologic process seemed to involve 
the veins along the superior border of the broad ligament merging into the ovarian 
vein and there seemed to be no involvement of the veins in the lower portion of 
the broad ligament or the internal iliac veins. Both ovarian veins were ligated 
and a cigarette drain was carried into the ciildcsac and the abdomen closed. 

Patient had no more chills following the operation and the temperature gradually 
fell to normal within 10 daj’s. She was discharged in one month from the date 
of operation in good condition. 

Case i.~Excision of left ovarian vein, ligation of right ovarian vein. After 
an abortion of five months, patient ago twenty-two, developed the characteristic 
signs of phlebitis, recurring chills and elevation of temperature, rising and falling 
in a typical manner. Her illness had extended over a period of 28 days. 

On September 30, 1913, the left ovarian vein was excised after ligation, the right 
ovarian vein was ligated at its juncture with the vena cava. The patient improved 
after the operation and the record shows but one chill. 

On October 8, 1913, patient developed pneumonia and died October 25, 1913. 

Case 5. — Vucrpcral thromhophlcMtis. Ligation of the right ovarian vessels, 
ligation and excision of left ovarmi vein and broad ligament, left salpingo- 
oophorectomy, ligation of vena cava. 

This patient gave a history of having had a miscarriage one month previous 
to admission. Por the past three weeks she liad been running a temperature rang- 
ing between lOl and chills on an average of about two everj’ 24 hours, tempera- 
ture and pulse rising after the chill and then receding always with a corresponding 
improvement in the general appearance, pulse rate, etc. The general appearance 
of the patient was typical of the third rveek of a serious infection. The symptoms 
apparently were progressive gradually increasing in severity and no evidence could 
be foiu\d of any tendency to improvement. 

Examination revealed the presence of marked tendeimess along the course of 
both ovarian veins and there was definite palpable thickening on the left side of 
the uterus. There was no fluctuation and no sign of a localized abscess. The 
uterus was movable and somewhat larger than normal. The study of the pulse and 
temperature, the general appearance of the patient and the local signs were 
diagnostic of phlebitis of the pelric and ovarian veins. In view of tlic hopeless 
outlook, exploratory laparotomy with the hope of ligating the vessels beyond the 
point of infectiou "was decided upon. 

Under spinal^ anesthesia, the abdomen was opened through low midline incision 
and free fluid found in the pelvic cavity. The sigmoid was adherent to the left 
broad ligament. Tube and ovary were adherent posteriorly. Palpation of left broad 
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ligament showed thickening. The left ovarian vein was Isolated well above i)elvic 
brim and ligated. Vein here was not thrombosed. It was divided and dissected 
down to broad ligament. Broad ligament then clamped below tube and ovary 
and mass excised. Vessels ligated and peritoneal layers partly closed, and one 
cigarette drain placed to left kidney fossa and one behind the left broad ligament. 
The right broad ligament felt normal. Ovarian vessels isolated and ligated en masse 
over right pelvic brim and small section excised for examination. The vena cava 
was isolated above the promontory of sacrum to the right of the bifurcation of 
the aorta. It was as thick as a finger and firm. It had a grayish color and an 
enlarged gland was lying on its surface. It was isolated and ligated with No. 2 
catgut in the thrombosed portion. 

One cigarette drain was placed to this and brought out through the lower end 
of the incision. Incision closed. The right adnexa was inflamed and fibrin was 
present on surface of ovary. 

The vena cava was ligated because of the great difficulty in dissecting out 
both internal iliac veins and Avith the possible danger oven though this could be 
done satisfactorily that the infection might still spread through some of the smaller 
vessels. The patient Avithstood the shock of operation fairly well and wms certainly 
no worse for having undergone the procedure. There were no chills after the 
operation and the temperature gradually fell in spite of the presence of a septic 
pneumonia. The patient lived for 20 days and in the end died of pneumonia 
which had been present at the time of operation. There was pain and swelling 
of the left leg AAuth marked tenderness along the course of the veins. This Avas 
apparently an ordiuajy phlebitis and not secondary to the ligation of the veins 
above. There Avas some edema of the right limb beloAv but it Avas not excessive. 
There seemed to be very little perceptible effect in so far as the ligation of the 
vena cava Avas concerned, as the collateral circulation seemed to be quite sufficient. 
There wms very little doubt that, had the same operation been done ton days earlier, 
the outcome would have been different. 

Case 6. — Thromhoplilchitis of ovarian veins. Laparotomy, ligation of left ovarian 
vein. Patient aged tw'enty-six, delivered at fifth month. Was admitted to the hospital 
five days later Avith a history of elevation of temperature and general symptoms of 
infection. Since admission, the temperature has been running a typical course, 
characteristic of a localized infection. There have been one or two chills every 
24 hours, followed by a marked rise to 103-104°, and then falling to 100° or 
thereabouts. The symptoms are very typical of phlebitis. The patient has com- 
plained of pains in the left lower quadrant of the abdomen and physical examination 
reveals the presence of a mass in the broad ligament on that side. It gives the 
impression of a thickened condition secondary to a lymphangitis or phlebitis of 
the veins in the broad ligament. Tlie right side is free from enlargement. The 
uterus is larger than it should be at this time. There is no evidence of any infection 
in the femoral or saphenous veins. The blood cultures have been sterile. 

There is little doubt that the symptoms are due to a localized infection either 
extending through tlie lymphatics or the veins of the broad ligament. The absence 
of a considerable amount of pelvic exudate and the severity of the chills and the 
persistence of serious symptoms justify the diagnosis of phlebitis Avith its typical 
train of symptoms. The general condition is very poor, the blood pressure being 
loAV, the systolic scarcely 90 and the diastolic about 50. The systolic at the wrist 
Avith the finger only shoAvs a pressure of 68. This indicates the gravity of any 
surgical procedure and yet one feels justified in breaking off this infection if 
possible, and the procedure contemplated is to be a ligation of the ovarian veins 
together AA'ith the vena caA'a above its bifurcation. 

Operation; Anesthesia: Ether, and local. Midlino incision. Exploration re- 
A-ealcd the presence of a mass on the left side of the uterus extending from the 
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middle of tlic broad ligament to the brim of the pelviSj •which consisted of a 
thichening of the tissues and some enlargement of the Fallopian tube. The ovary 
was about four times the normal size. From the outer margin of the broad 
ligament extending upward behind the peritoneum, an enlargement about 2 cm. 
in diameter was distinctly palpable. It extended upward gradually diminishing 
in diameter to the renal vein. The entire mass from the broad ligament upwards 
was very firm in its consistency and of a blue color. The ureter was closely 
adherent throughout. The condition was that of a typical phlebitis, which in- 
volved the veins in the outer portion of the broad ligament extending into the 
ovarian vein above. Two double catgut ligatures were placed high as near the 
renal vein as possible. No palpable enlargement could be detected in the veins 
behind the uterus, namely, the internal iliacs or the right ovarian. There was 
verj- little free fluid in the pelvic cavitj'. 

Within three days after operation, the patient's temperature fell to normal. 
There were no more chills and while the convalescence was slow, owing to some 
delay in the healing of the wound, the patient made a good recovery. 

Case 7. — ThromhoplilcVitis oj the right ovarian vein. Lymphangitis of right 
broad ligamciit. Admitted to the hospital complaining of chills, fever and lower ab- 
dominal pain. Symptoms caused by an induced abortion. During succeeding 17 
day.s, patient had recurring chills followed by elevation of temperature. Examina- 
tion revealed a tender mass on the right side of the uterus. The temperature 
and other symptoms were tj^pical of an infection uithin the veins. . This, how- 
ever, seemed to be complicated by the presence of a possible infection within the 
cellular tissues of the broad ligament. Operation was done 18 days after the 
onset of symptoms by my associate, Dr. Caslnnan. 

Local and ethylene anesthesia: The right ovarian vein was found thrombosed 
and ■with a surrounding lymphangitis formed a firm cord the size of the index 
finger extending to the vena cava. Exploration of the mass above referred to re- 
vealed the presence of an abscess secondary’ to the lymphangitis within the broad 
ligament. This was incised and about two ounces of pus evacuated. Double 
ligatures were placed about the ovarian vein at the highest possible point. On 
account of the presence of pus, one cigarette drain was placed in the culdesac 
and one to the abscess cavity. 

The convalescence in this patient was complicated by a severe pj’elitis which 
caused some elevation of temperature, otherwise patient made an uninterrupted 
recovery. The symptoms which were present previous to operation disappeared at 
once. Blood culture previous to operation showed Bacillus coli infection. The 
same infection was found present from pus in the abscess at operation. 

Case 8.— -Primipara, aged eighteen, normal delivery. Within 48 hours the patient 
had a chill followed by a sharp elevation of temperature. It was succeeded by a 
remission to normal. During the next four days her clinical condition was char- 
acterized by daily chills with sharp cler-ations of temperature to 105“ to 106°, 
.'succeeded by marked remissions and profuse sweating. During the following week 
the (emperaturo showed a tendency to subside, with occasional elevations. On 
the nineteenth day postpartum, the patient developed an acute tenderness in the 
left inguinal region, with tenderness along the course of the saphenous vein and 
edema of the leg below the knee. Her temperature rose to 103° rvith corresponding 
increase in pulse rate. From the 19th to 29th day postpartum, the temperature 
fluctuated between 98' and 105°. From the 30th to the 79th day postpartum, the 
chniral cour.ee has been characterized by severe rigors followed by elevation of 
temperature ranging from 105" to lOS' with corresponding increase in pulse rate 
am succeeded by remissions nith profuse sweats. Not infrequently, these chills 
I.i.Med from one to one and one-half hours. On the 30th day, patient began to 
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compliiin of pain in the right renal region. Urine showed albumin, many pus cells 
and granular casts. Patient was seen by the writer December 30tli, forty days 
after the onset of infection. 

Examination revealed tenderness along the course of both broad ligaments with 
slight induration, more marked on the left side. Blood count showed at tin’s time, 
lib. 26 per cent, K.B.C. 1,070,000, W.B.C. 30,000, P.M.lSr. 91 per cent. Diagnosis: 
Phlebitis of veins in broad ligament with probable extension into the internal 
iliacs. Pyelonephritis. Patient seemed hopelessly ill and operation not advised. 
She was seen again January 9th and while the symptoms had in no way abated, 
there seemed to be some temporary improvement in the general condition of the 
patient. In view of the absence of any response to any form of treatment including 
the use of blood transfusions,- antistreptococcic serum, etc., it was decided that in 
spite of her poor physical condition, that some benefit might be derived from an 
operation. On January 9, under ethj’lene and local anesthesia, a laparotomy was 
performed. The right ovarian vein showed definite thickening and the presence 
of infection. The left was normal. The deep internal iliac veins were thickened, 
indurated and corrugated fo the touch. In view of the serious condition of the 
patient no attempt was made to ligate the internal iliacs. Both ovarian veins were 
ligated. In order to save time and yet include the infected area, it was decided 
to ligate the vena cava. This was prcsumablj' done, but it was found later at 
autopsy, that instead of the vena cava, the left common iliac vein had been ligated. 
This happened for two reasons: First, the junction of the common iliacs was 
very high and the left ran in the normal position of the lower portion of the 
vena cava. At this stage of the operation, the patient came out of lier anesthetic 
compelling undue haste, and in this way our landmarks were lost. This mistake 
was discovered at autopsy. It demonstrated, however, that ligation of both the 
ovarian veins and common iliac arc not followed by serious symptoms. The left 
lunb was swollen moderately for a few days only. Examination of the right kidney 
at the time of operation showed it to be about twice the normal size. There were 
no chills for three days after operation, when they again recurred. The urine at 
this time was loaded with pus cells, and pain and tenderness in the right kidney 
increased. Catheterization of the ureters revealed many pus cells and red blood 
cells from the right kidney. The patient’s symptoms persisted and in view of the 
definite evidence of infection in the right kidne.y, and the apparent ability of tlie 
patient to continue to withstand the infection, it was finally decided to remove the 
right kidney. This was done January 23rd, fourteen days after the first opera- 
tion. Following the nephrectomy, the patient liad four chills in as man}' days, 
the last chill occurring on January 27th. Tho temperature, save for three olcv.a- 
tions to 100° was normal. Patient developed numerous superficial abscesses. A 
diagnosis of endocarditis had been made previous to lier first operation, and 
symptoms of this complication still persisted. Patient began to lose ground the 
week following nephrectomy and died suddenly thirteen days after operation. 

Autoiisy showed acute bronchopneumonia, multiple abscesses of both lungs, mul- 
tiple absccs.sGs of spleen, acute tubular and glomerular nephritis. 

Our only reason for reportbig this case is to show that in spite of the grave 
illness which liad lasted over a period of weeks, with recurring chills and high 
temperatures, we were able to perform two major operations, without in any ivay 
lessening her chances for recovery. The complications of infection of the kidney.s, 
myocarditis and multiple abscesses, ncccs.sariiy precluded her chances of recovery. 

It was a case in which the infection was Avide-spread and not amenable to surgical 
measures. 


(For diacu/tsion see page 613.) 



PRESEiXT STATUS OP THE INDUCTION OP LABOR BY MEANS 

OP PITUITARY EXTRACT- 


By W. a. Scott, B.A., M.B., F.A.C.S., Toronto, Okt. 


T he object of the investigation whicli forms the basis of tbis paper 
was a desire to Enow bow many obstetricians -were nsing pituitary 
extract to induce labor, either with or without other .drugs, and 
their opinions of the value of sueh a metliod. The indications for the 
induction of labor vary so greatly that we were not concerned with 
tlie discussion of that phase of the subjeet, but inquired only about 
the method of induction. Of course it is obvious that if one feels that 
there is at hand a safe method of .starting labor, and especially one 
not requ’ring mechanical intevfcvenec, one will like y feel justified in 
inducing it in many cases where there would be a hesitancy to use a 
method that was eitlier dangerous or technically difficult. I also wish 
to incorporate in this paper a report of our results since the last 
paper by Dr. P. B. Watson. 

Previous to Dr. Watson’s" first publication in 1913 there were a few 
accounts in the literature of similar attempts, the earliest of which 
was by Fries" in 1911. Studeney- in the same year recorded two at- 
tempts and Stein and Dover^ in 1917 recorded 31 cases of induction at 
terra by means of castor oil and quinine. The first publication by 
Walson° was in 1920, in which he was successful in 53 out of 62 cases. 
MendenhalP in 1921 reported some satisfactory re.sults at term, but 
usually combined with other procedures, klahnert® in the same year 
used it once for induction in a case of albuminuria with twins. Cron’’ 
in 1922 reported 45 cases ranging from the eighth month to three 
weeks past the expected date. He combined it with castor oil and 
quinine and was successful in 65 per cent. Dr. Watson’s’^ third paper 
in 1922 reported 276 cases in which 90 per cent of the attempts were 
successful, with no maternal deaths and a fetal mortality just over 
6 per cent. In a discussion of this paper Culbertson stated that he 
succeeded in inducing labor in a large proportion of cases with oil and 
quinine alone, but had also used pituitary without mishap, Johnson"" 
in the same year stated that she was using the method, but had reduced 
the dose of pituitary and had vet to see any evil results. Cleveland"" 
on the other hand was of the opinion that only rarely, and in very 
large doses would it bring on labor at term. Haskell and Rucker"^ 
from an experimental study arrived at the conclusion that pituitary 
dangerous in the early stages of labor than ergot, as it is more 
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prone to produce either a tetanus or an increase in tone than the lat- 
ter drug. Steinberg® did not succeed in inducing labor with pituitary 
during an investigation of its action, but thinks that the contractions 
induced by this drug when used to initiate labor simulate normal 
contraction more than those which are induced during labor. Brown®^ 
gave a very comprehensive report of the results in Edinburgh, where 
it has been the routine since 1921. He was successful in 40 out of 44 
cases and all the failures were in premature cases. He “has been able 
to find no case in the literature in which rupture occurred as a result 
of pituitary induction.” There were 4 stillbirths in the early part 
of his series, but none in the last 30. J. Whitridge Williams^® in 1924 
followed the Watson technic and Avas successful in about 75 per cent 
of cases near term. He did not think its value was great in cases of 
toxemia because it was useless before the last two months. In a per- 
sonal communication he states that these views 'remain the same. 
Blair BelB'^ in a recent article says he uses it for induction if the child 
is dead or to obviate the possibility of disproportion between the child 
and the pelvis. He feels it is contraindicated in uncompensated heart 
disease. Pouliot^® in reporting a .symposium on the use of pituitary 
leads one to feel that it is not used in Prance for the induction of 
labor but is apparently widely used once labor is established. Parache^® 
is opposed to the Watson technic as using too much pituitary. He rup- 
tures the membranes and after waiting from two to four hours gives 
1 c.c. of pituitary. If not successful he waits some hours and then 
gives another dose. 

In the attempt to obtain a more comprehensive idea of the value of 
this method than could be obtained from the literature, a question- 
naire was sent to representative obstetricians. One hundred and 
twenty-one replies were received, all of which were from obstetri- 
cians who are Fellows of the American College of Surgeons or of the 
American Gynecological Society. Seventy-eiglit of these men are not 
now using the method, some of them having never attempted it and 
others abandoning it after a longer or shorter trial. 

Of the sevent 3 ’'-eight who do not use the method twelve gave no 
reason except the fact that they had seen or had heard of accidents 
when pituitary had been given during labor. Throughout the investi- 
gation difficulty was encountered due to confusion between the use of 
the drug once labor was established and its use for induction. One 
man in this group had seen “bad results when pituitary was used in 
two cardiac cases,” but he did not state whether it was given for 
induction or not. Another states that he thinks it should be classed 
as a criminal offense to use it to either induce or hasten labor. Four- 
teen felt it liad no place in obstetrics when we have mechanical means 
which are so positive and tw'o of these men also felt that pituitai’y 
was liable to cause the retention of pieces of placenta. H. M. Little 
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of 3,Iontreal uses oil and quinine before inserting a bag and F. S. 
Newell of Boston says that most of their inductions are for toxemia 
before term and a bag is then more reliable. Seven do not use the 
method because others have found it unsuccessful. Sixteen have tried 
it and have either failed to induce labor or have had such a small 
percentage of success that they have gone back to mechanical means. 
One of these men thinks “it never initiates labor.” W. E. Welz, of 
Detroit, tried 100 cases at term some years ago with no success and 
had little better results with the Watson method, while F. A. Dorman 
of New York is of the opinion that it sometimes causes a partially 
dilated cervix to close. A. W. Bingham of East Orange uses it when 
the memhraues have been ruptured and W. F. Grosvenor of Chicago 
uses pituitaiy after inserting a bag. Seventeen replied that they did 
not'Use the method but gave no reasons. Eight stated that they were 
afraid of tetanic uterine contractions. Some of these men have seen 
such contractions and others have heard of them. W. A. Fowler of 
Oklahoma City form'erly used it at term in small doses after oil and 
quinine, but has discontinued it because “of an increase in the ton- 
icity of the uterus between pains” and states that he was partially 
influenced in this opinion hy the work of Ilaskell and Rucker. Irving 
W. Potter of Buffalo is opposed to induction hy any means and J. C, 
Litzenberger of IMinneapolis is awaiting further evidence before try- 
ing the method. Two induce only for toxemia and think that the 
method is then contraindicated. 

Forty-three obstetricians are using the method but with varying 
technics although the majority are using only slight modifications of 
Dr. Watson’s method. Paul Titus of Pittsburgh depended upon oil 
and quinine until a year ago when he began the Watson method, 
which he has used in 25 consecutive cases, and R. H. Luikart of Omaha 
has had slightly over this number. lie as well as F. J. Taussig of St. 
Louis is opposed to the Watson technic but uses small doses of pitu- 
itary starting with two minims and increasing slowly according to the 
reaction. He often loosens the lower pole of the membranes and has 
the uterus massaged at five-minute intervals. W. C. Danforth of 
Evanston. 111., has used it since Dr. Watson’s first paper, but with 
three minim doses and he also loosens the membranes with the finger. 
C. B. Reed of Chicago has used it at term in 93 eases ivith two failures 
and 1ms discovered no dangers. He puts the method below the bag in 
uncertainty and above it in ease and simplicity of management. A. B. 
Spalding of San Francisco has had about one hundred and fifty induc- 
tions with this method while F. L. Adair of Minneapolis has used 
the method for years and his opinion remains much the same as in his 
original article^® except that he no longer hesitates to use it in toxic 
cases with hypertension. Palmer Findlay states that he has used it 
many times and C. Jeff iMiller has used it freely since Dr. Watson’s 
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first paper, but has decreased the dose to five minims. He has found 
that it succeeds more frequently if the patient be kept in bed. B, 0. 
Hirst of Philadelphia has used oil, quinine and pituitary for years, 
with success in the majority of cases. 

The bad results that follow the use of this method are very largely 
the results of tetanic contractions of the uterus. Smith and McClo.sky^“ 
have shoAvn that some of the preparations on the market are as much 
as eight times as strong as others. AVith the new international method 
of standardization of the drug it is likelj’- that this disadvantage will 
be overcome, but there will still remain the undoubted fact that 
patients vary in their reaction to the drug. J. AYhitridgc Williams 
believc.s that the ictus is occasionally endangerc:! by these .severe contrac- 
tions, and consequentlj^ they now use it only when there are strict 
indications for induction. Brown^"* had two eases of such contractions, 
one of which followed packing of the vagina three daj’^s after the last 
dose of pituitary and the child was lost; the other case was induced 
at thirty-five weeks for a contracted pelvis, chloroform controlled the 
spasm and a live child was born. Taussig of St. Louis and L. A. 
AVilson of Charleston each had a ease of a multipara v'ith a very rapid 
labor after its use. R. H. Luikart of Omaha had one tetanic conti'ac- 
tion with a dead baby in a series of twenty -five cases. A second 
one had a precipitate labor and a torn cervix when a nurse gave a 
further dose after labor was establi.shed. A. AA^. Bingham and J. 0. 
Polak each had one case of detached placenta, the former in a patient 
to whom he had given pituitaiy two days before and the latter fol- 
lowing a tetanic contraction produced by 5 c.c. of pituitaiy in small 
doses. Theodore Miller of Cleveland saw a case in con.sultation where 
induction was attempted at eight months. Two doses of 1 c.c. each 
were given and were followed ly a tetanic contraction. He prescribed 
Yi gr. morphia and spontaneous labor came on two weeks later with 
a dead baby. P. C. Irving of Boston saw one case of violent contrac- 
tions and a stillborn baby, while L. E. Leavenwortli of Canton had two 
cases but both babies were born alive and normal. P. AY. Toombs of 
Memphis saw one case with evident disproportion where consent to a 
section could not be obtained. Labor was induced with pituitarj’’ and 
tetanic contractions resulted. The heart tones ceased and the patient 
was delivered by craniotomy. Titus in t-wenty-five consecutive cases 
had one of fetal distress -and this was delivered by forceps 
and a second with a pi’eeipitate labor and a left lateral tear of 
tlie cervix. Tliis patient was given a further dose after labor 
had started. As regards danger to the mother two cases of rupture of 
the uterus were encountered. Pordj'ce-* reported the first one, his 
patient being a para xi at term. Her previous children were all large 
and .she had had six difficult deliveries with one craniotomy. She was 
given three doses of 0.5 c.c. each at one half hour intervals and one 
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iLilf hour later ordinary pains began and the membranes ruptured. 
There were two pains in the next quarter of an hour, the second being 
long and severe. There were no further pains and fifteen minutes 
latel.- she showed signs of distress. The cervix was found to be nearly 
dilated with a tear running up into the posterolateral wall. A large 
baby and placenta were removed from the peritoneal cavity by lapa- 
rotomy. Fordyce points out that several cases of rupture in the first 
stage had been reported where no pituitary had been used. 

The second case is an unpublished one, the details of which were 
given me in reply to the questionnaire by Ross Slitchell of Winnipeg. 
Neither the obstetrician nor the senior intern was present. Labor was 
induced with castor oil and quinine and pituitary. There was a mal- 
presentation with the left hand and arm flexed around the neck and 
the hand alongside tlic chin. The patient died as the result of a 
partial rupture of the lower segment from the extension of an old 
cervical laceration. 

I now wish to give a brief report of our results since Dr. Watson’s 
last paper. We have tried this method 198 times since the last report, 
82 of these eases being from my private practice. Ninety-four of my 
private cases were included in 1he previous report making one hundred 
and seventy-six times that I have attempted this method in private 
practice. In one hundred and ninety-eight eases we failed to induce 
seventeen times and of lhe.se failures seven were indued subsequently 
by bag and one was delivered by section after three attempts at in- 
duction. This latter case was being induced on account of a small 
pelvis and the section was done at term. Fifty-nine of these j^atients 
were imimiparae and one hundred and thirty-nine multiparae. 

Of the 181 cases where we succeeded in inducing labor we had 151 
normal deliveries, twenty-three forceps, eight breech cases and two 
craniotomies, one for a hydrocephalus and one for a brow presenta- 
tion after seventy-two hours in labor. There were three cases of 
twins. Seven eases were induced by means of oil and quinine alone 
and in eight cases labor was induced by means of pituitary without 
previous oil and quinine. 

In this serie.s, including the unsuccessful cases, there were eighteen 
dead babies. Of these, three were induced because of a diagnosis of a 
dead fetus and two were craniotomies as noted above. Of the remain- 
ing thirteen: 


One was a case where an unsuccessful attempt was made two weeks 
before term. Labor began spontaneomsly at term. The patient had a 
contracted pelvis, a version was done and the child killed in delivery. 

One was a prolap.sed cord in a primipara with a breech presentation', 
iuc chilu Avns alive at tlie beginning of delivei'y. 

blmfing placenta previa, two of which had severe 
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Two were in cases of twins, the first baby in each case being born 
alive. 

Three were induced for toxemia of pregnancy, two of the patients 
having had convulsions. 

One followed a first stage of sixty hours, when the patient was three 
weeks past the expected date. The next labor was induced at term 
with a live baby. 

Two followed apparently normal labors. 

There were two eases of sharp bleeding ; one before the birth of the 
placenta, controlled by manual removal and one after the birth of the 
placenta, controlled by a further dose of pituitary. 

In two instances the placenta was retained, one coming away spon- 
taneously in two hours and the other being removed manually. 

Three cases had tetanic contractions of the uterus, all of which ivere 
controlled by an anesthetic and all of these babies were alive. 

One patient developed an abscess in the hip at the site of injection. 

There was one maternal death. This was a primipara sent in from 
the conutry with the vagina packed on account of bleeding from a 
placenta previa. Labor was induced with oil, quinine and one dose 
of pituitary. Following a forceps delivery of a living child there was 
a profuse hemorrhage and the patient died, in thirty minutes. 

CONCLUSIONS 

1. There is no method of inducing labor that is absolutely free from 
danger to either mother or child. 

2. The induction of labor by the use of pituitary after castor oil 
and quinine is practically free from maternal danger if properly used. 

3. This method has some dangers for the child even with the best 
of technic and this danger is considerably increased by improper use 
of the method. This' danger consists for the most part of the evil 
results of the occasional tetanic contractions which result, but such 
contractions can usually be controlled by the administration of an 
anesthetic. 

4. There is almost unanimous opinion among those using this method 
that the original dosage as proposed by Dr. Watson is too large and 
they either use smaller doses throughout or start with smaller doses 
and increase slowly. 

5. The method is being used much more extensively than one would 
gather from the literature, and those who have used it in a consid- 
erable number of cases are, for the most part, continuing to employ 
and have confidence in it. 

6. There is considerable confusion in the minds of many between 
the use of pituitary to induce labor, as opposed to its use during labor. 

7. It cannot be emphasized too strongly that when pituitary is used 
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to induce labor, it should not be repeated once pains are established. 
To give the drug under such circumstances is the same as giving it 
early in the first stage of labor and there is no question about such a 
procedure being fraught with great danger. 
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LIVER FUNCTION TESTS IN THE TOXEiMIAS OP PREGNANCy^' 


By Edward Lacy King, A. B,, M.D., P.A.C.S., New Orleans, La. 

(Assistant Professor of Obstetrics at Tttlanc University) 


M any tests have been devised for the study of the various func- 
tions of the liver, but of tlie many articles in the literature deal- 
ing with this subject dui'ing the past few years, only a few treat 
specifically of the application of these tests to the study of the tox- 
emias of pregnancy. It Avill be well, therefore, to consider the xvorlc 
which has been done hy others along this line before passing to a 
consideration of my results in a series of tests performed upon 24 pa- 
tients suficring from these disorders of pregnancj’'. 

One of tlie fir.st investigators to employ functional liver tests in 
1he.se toxemias was Walthard,^ who published the results of his in- 
vestigatioiKs in 1922. After careful and elaborate studies of the blood 
.sugar, the storage capacity of the liver for glucose administered hy 
vein or by mouth, the bilirubin content of the urine, and tlie rest 
nitrogen of the blood, he concludes that there is a hyperglycemia and 
a n imji airment of the storage ability of the liver in normal pregnant 
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women during labor, and tliat there is also an increase in the urobilin 
content of the urine. These findings, he believes, cannot be explained 
on the basis of excessive muscular effort during parturition, as severe 
exertion on the part of -normal pregnant women did not produce 
similar results. Analogous findings, however, have been noted in 
diabetic women after severe exertion, and from this Walthard con- 
cludes that there is normally some impairment of liver function dur- 
ing labor (the so-called Geburtsjeber), which tends to clear up rapidly 
during the puerperium. In eclampsia Walthard found marked dis- 
turbance of liver function, as evidenced by a considerable elevation of 
the blood sugar, a marked depression of the storage capacity for 
glucose, and an increase of the rest nitrogen of the blood. The uro- 
bilin content of the urine showed no characteristic change, 

Williams, 1-1 in 1922, reported tlie results obtained by employing the phenoltet- 
raclilorplithalein test of Rosenthal in twc'ity pregnant women. One was in the 
sixth month, two were tested the first daj' postpartum, while the others were from 
seven to nine months pregnant. Fifteen of these patients were healthy, two were 
nephritic, while three were toxic patients with albummuria who were evidently 
not nephritic. The dye was given intravenously, and the time of its first maximum 
appearance in the bile obtained tlu-ough the duodenal tube was noted. In the 
normal cases this point was reached in from 16 to 24 minutes, with an average 
of 20 minutes. In the pathologic cases this period of time was variable, being 
19 minutes in a nephritic patient with convulsions, while in the others the time 
was 20, 22, 25, and 28 minutes, respectively. In view of these variable results 
in patients in whom liver damage might reasonably be expected, the author con- 
cluded that further studies would be necessary in order to ascertain if the method 
has any value in such cases. It is interesting to note that in the nephritic case 

with convulsions, the appearance time was within the norinal limits. This cor- 

responds with case 10 of my eclamptic scries (see table) ; this patient was reallj’ 
suffering from a very severe nephritic toxemia, and there was no retention of the 
bromsulphalein. I might also note that the duodenal tube method was soon 

superseded by a colorimetric method (derdsed by Rosenthal) of estimating the 

percentage of retention of the dye in the blood stream, and this latter method was 
emploj’ed by the authors mentioned below. 

Smiths of the Boston Ljdng-In Hospital, employing the phenoltetrachlorphthalein 
test of Rosenthal, studied 20 clinically normal pregnant women and 44 pregnant 
women suffering from varying degrees of toxemia. In the former group he found 
occasional slight degi-ees of retention; in the latter group the test gave normal read- 
ings in 24 cases, while retention was noted in '20 instances. Of the 24 patients who 
reacted negatively to the test, 2 developed convulsions, one of whom died; autopsy 
revealed very slight liver damage. Of the 20 patients who showed retention of the 
dye, 5 had convulsions, while 6 of the 20 died from toxemia, operative shock, or in- 
fection (one case). Smith concludes that definitely abnormal dj-e retention suggests 
that the toxemia is severe, but that the percentage of retention does not in all cases 
parallel the degree of liver damage. As the severely toxic conditions will be readily 
recognized by clinical observation alone, it is possible that the chief value of this 
test in pregnancy wOl be as an aid in the classification of the milder toxemias. 

NaujokS" employed tin’s test in 20 patients suffering from the various toxemias of 
pregnancy, and reaches practically the same conclusions as Smith. He believes also 
that the test should be especially valuable in deciding for or against therapeutic 
abortion in ca.^es of hyperemesis gravidarum. 
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Krebs and Dieckmann-i used the Rosenthal test in a study of 37 patients with 
symptoms or physical signs indicative of varjdng degrees of the toxemia of pregnancy. 
They report no cases of eclampsia. Some of the patients gave normal readings and 
a few showed marked retention, but in the majority of instances the test indicated 
only moderate impairment of liver function, and the findings in the main appeared 
to agree fairly well with the clinical pictures presented. In two groups, however, 
one composed of patients with high blood pressure and no symptoms of toxemia, the 
other composed of patients with toxic symptoms but normal blood pressures, the test 
indicated dysfunction of the liver in most instances. The authors are of the opin- 
ion that such findings indicate a developing toxemia. In C patients who showed 
retention of the dye before deliver}-, the test 10 to 12 days postpartum was uni- 
formly negative, while in 32 normal pregnant women it was uniformly negative. 
The authors feel that the test offers considerable promise in the study and manage- 
ment of the toxemias of pregnancy. 

Roscnficld and Schneiders , g working with the same dye, found nomml excretion in 
0 cases of uncomplicated pregnancy. In 7 cases of hyperemesis gravidarum the test 
corresponded with the clinical picture, and in .come instances disclosed impairment of 
liver function before it was manifested clinicallj-. In 0 patients suffering from 
hj-pertension, retention in varying degrees was noted. Tho test returned to noi-mal 
in every instance in which clinical improvement was noted. The authors feel that 
tho tost is of definite value as an index to treatment, particularly when therapeutic 
abortion or the induction of labor is under consideration. 

Couinaud and Clogne,o employing tlie digestive hcmoclasis test of lYidal and the 
study of the excretion of glycuronic acid in the urine following the ingestion of 
camphor, advocate the determination of liver function by this method. Additional 
studies were made by them on tho toxicity of the uiine and on the intermittent renal 
elimination observed in cases of bepatic insufficiency. 


Tallcrman," in studying the effect of the ingestion of Icvulose on tho blood sugar, 
found no evidence of liver dysfunction in normal pregnancy. In three cases of the 
toxemia of late pregnancy studied b}' this method there was but one positive read- 
ing; this patient liad a severe eclamptic attack. 

Hyn and Messtorf,® working with the hcmoclastic crisis test of IVidal, found it 
to ho positive in one-third of a series of licalthy women in the last month of preg- 
nancy. Didier and Phillips^ obtained positive readings in 35 per cent of 2C appar- 
ently healthy pregnant women, and Kobarthm obtained a similar result in 5C.2 per 
cent of 32 similar cases. Couinaud and Glogne also obtained positive reactions in 
the majority of hc.althy pregnant women upon whom they performed this test. 


Of particular interest is tho work of Berkeley, Dodds and Walker, n who studied 
the question of liver function tests in the toxemias of pregnancy as a guide to the 
induction of labor. They employed the Fouchet test for bile pigment in the blood, 
Klirlicb’s test for urobilinogen in the urine, Schlessinger 's test for urobilinuria, and 
I.owcnhart-s method of c.slimating tho blood lipase. Control tests were made on 
knonn hcaltliy students, as well as on patients definitely affected with %'arious dis- 


oidcrs of the liver. In 30 cases of albuminuria in pregnancy without toxic symp- 
toms jill tests wore negative, and in no instance did a demonstrable toxemia develop. 
In 37 pregnant women with albuminuria and symptoms of toxemia the tests were 
likewi.-o negative: the patients wore allowed to proceed to term without induction of 
labor, and in no in.riance did eclampsia develop. Seven patients mth albuminuria 
and definitely toxic swnptoms reacted positively to all tests, and of these seven, four 
developed eclampsia before pregnancy could be terminated. I miglit add here that 
I have employed these te.-ts (with the exception of tho blood lipase estimation) in 
several case.-= of toxemia of late pregnancy, as will be detailed later, and I have 
f:nled to duplicate the results of tlieso authors. One hesitates to differ with Com^ms 
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Berkeley, and it may be that further work will supply an explanation for my nega- 
tive findings, but at present I can only record my results. 

In this investigation I have employed the bi’omsulphalein test of 
Rosenthal and White, the Van den Bergh and Fouchet tests on the 
blood serum, and the Ehrlich and Sehlessinger tests on the urine. 
The Van den Bergh tests were performed by Dr. T. A. Tumbleson of 
the Department of Medicine of Tulane University, to whom my thanks 
are due for his cooperation. The study includes eleven cases of 
toxemia without convulsions, ten of eclampsia, and three of severe 
vomiting of pregnancy. A detailed consideration of the results may 
be of interest. 

Bromsulphalein (phenoltetrabromphthalein sodium sulphonate) was 
introduced in 1925 by Rosenthal and White,^- who claim that this dye 
has none of the disadvantages of phenoltetrachlorphthalein, which 
was previously popularized by the work of Rosenthal, who simplified 
and perfected the technic of its employment. Instead of the three 
readings necessary with phenoltetrachlorphthalein, only one is re- 
quired when the new dye is used. Five milligrams per kilogram of 
body weight are injected inti*avcnou.sly ; a blood sample is withdrawn 
at the end of half an horn-, and the dye content of the serum is esti- 
mated with the aid of a special colorimeter. In patients with no 
pathologic changes in the liver no dye should be found at the expira- 
tion of this interval of time; if retention of the dye is disclosed by 
the test, the authors claim that the percentage of the retention paral- 
lels the degree of liver injury. 

1 found that this test, when employed in cases of toxemia Avithout 
convulsions, was negative in the milder tj’^pes, as Avell as in those 
patients ivliose toxemia was nephritic rather than preeclamptic in 
origin. It Avas positive in 4 cases, and in another instance a possible 
error in technic may have affected the result, though the negative 
reading might have been expected, as the patient apparently belonged 
in the nephritic group. One patient gave a reading of 25 per cent the 
day folloAAdng delivery (labor had been induced by a hag), hut a Aveek 
later the test Avas negative. The second patient Avho reacted posi- 
tively Avas Amry ill, and most probably belonged in the preeelamiitic 
group, as evidenced by a nonprotein nitrogen reading of 35.1 and a 
.systolic blood pressure of 240. In this instance the first reading, the 
day before deliA’^ery, shoAved a 40 per cent retention of the dye; the 
second test the folloAAdng day gave a readmg of 20 per eent; eight 
days postpartum there Avas still a slight retention, and it Avas not 
until the scA^enteenth day that the te.st Avas negatiA^e. In both these 
patients the test indicated severe liver damage, e, specially in the 
second case, and the findings coincided Avith the clinical pictures. The 
tAvo other patients Avho reacted positiA’cly gave readings of 15 per 
cent and 25 per cent, rc.spectiA’’ely. The first Avas not A^ery toxic, but 
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the second had a systolic Wood pressure of 190, and there was con- 
siderable albumin and acetone in the urine. The test was not repeated 


in either case. 

In the ten cases of eclampsia the test was negative in only three 
instances. One of these patients was suffering from a toxemia of a 
very mild type; in another patient with postpartal eclampsia the 
resulls were vitiated by an error in technic. In the third case there 
is no doubt that v.m were dealing with chronic nephritis complicated by 
convulsion.s. Tlie p]ienolsulphonc])bthalein test was zero on tAvo occa- 
sions, and tlie nonprotein nitrogen Avas 264 the day before death, 
Avhich occurred six days after admission. This patient Avas the only 
one in the series aa'Iio died, and the immediate cause of death AAms 
bronchopneumonia ; the toxemia had been markedly improA^ed. 

The seven other cases gave readings varying from a trace to 25 per 
cent retention, and in every instance the percentage of retention 
agreed fairly Avell Avith the clinical findings and the laboratory data. 
In the three cases of hyperemesis gimvidarum the bromsulphalein test 
gave positive results, varying from 10 to 25 per cent retention. Clin- 
ical improvement Avas apparently associated Avith loAver readings, but 
definite conclusions cannot be draAVU from so small a number of cases. 

The Van den Bcrgh tesC^ is based upon Ehrlich's diazo reaction 
and is bofli qualitative and quantitative. It also distinguishes be- 
tAveen bilirubinemia due to obstruction of the biliary passages and 
that caused by increased destruction of the red cells hy hemolysis. 
The standard matches a dilution of 5 mg. bilirubin per liter of blood 
volume. This is the unit of comparison. Normally there is found 1 
to 3 mg. of bilirubin to the liter of blood, so that the normal reading 
is 0.2 to O.G units. In this study this test was found to be uni- 
formly negative in the nonconvulsive toxemias, and in eclampsia as 
Avell, even though in many instances the blood AAvas AvithdraAvn imme- 
diately after admission, in the intervals betAveen convulsions. In 
one patient in the nonconvulsive type, it is true, the test shoAved a 
mild grade of bilirubinemia of the nonobstructive type (2 units), but 


this patient presented a complicated clinical picture of chronic neph- 
ritis and chronic myocarditis, Avith increased fragility of the red cells, 
the cause of Avhieh could not be determined. On the other hand, the 
Van den Bergh lest Avas posithn in all three cases of hyperemesis 
gi <iA idai um, and the rcading.s paralleled the clinical findings. 

Foue.hcf has devised a test for bilirubin in the blood serum, AA'hich 
is much simpler than the Van den Bergh test, although not so delicate. 
It detects bilirubin in a dilution of 1 to 60,000. Three cli-ops of the 
scrum arc mixed on a AAiiite porcelaiu .surface AA’ith three drops of the 
reagent (20 c.c. of Avater, 2 e.c. of a 10 per cent solution of ferric 
rhloruhL a gm. trichloracetic acid). A white eoatrulum is formed 
uhieh. 1) the reaction is positive, turns a greenish yelloAv, reaching 
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the n.aximum color in about twenty minutes. This test was positive 
twice in six patients of the nonconvulsive type. In the first ease, with 
a rather mild toxemia, the Van den Bergh test was negative, and we 
could find no explanation for the discrepancy. In the second instance, 
in which the Van den Bergh test was not done, the toxemia was of 
a severer type. In the eclamiitic group the test was employed five 
times and in each instance the reaction was negative. It was not 
used in any of the cases of hyperemesis gravidarum. 

The urinary tests for urobilinogen and urobilin are based upon the 
fact that normally these substances are absoi’bed from the intestines 
by the blood, are carried to the liver, and are there converted into 
biliverdin and bilirubin. If the liver is not functioning properly, 
this conversion is interfered with and these compounds ai'e excreted 
in the urine. Traces of these sub.stanees are normally present in the 
urine, but the tests used in this work will detect only pathologic 
amounts. Ehrlich’s ])aradin:et.hylaminoazobcnzaldchyde test is used in 
examining for urobilinogen, while Schlessinger’s zinc chloride fluor- 
escence test detects pathologic amounts of urobilin. These tests wei’C 
employed in six patients of the nonconvulsive group and in five of 
the eclamptic group, with negative readings in every instance. They 
were not employed in the three cases of hyperemesis gravidarum. 

Prom this review of the experience of others, supplemented by my 
personal observations, I feel that the following conclusions are 
justified : 

1. Phenoltetrachlorphthalein and its successor, bromsulphalein, are 
of definite value as liver function tests in the toxemias of pregnancy. 
Thej^ are of service in differentiating between the nephritic and pre- 
eclamptic types of toxemia. The degree of retention seems to corre- 
spond with the clinical findings. 

) 

2. The Van den Bergh test is uniformly negative in nephritic tox-- 
emia, preeclamptic toxemia and eclampsia, except in an occasional 
case with excessive bilirubin in the blood caused by some independent 
condition. In hyperemesis gravidarum, on the contrary, it appears 
to be constantly positive for bilirubin of the nonobstructive type. 
This apparently substantiates the theory that the iiathology of toxemic 
vomiting of pregnancy is e.ssentially different from that of the toxemias 
of late pregnancy. 

3. The Widal hemoclastic crisis te.st does not appear to be of value 
as a liver function test in pregnancy. 

4. The Pouchet test for bilirubin in the blood serum has proved 
unreliable in a small series of cases of toxemia of pregnanc 3 L 

5. Tlie same is true of tlie Ehrlich and Schlessinger tesis for i)atlio- 
logic amounts of urobilinogen and urobilin in tlie urine. 
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G. The dye tests, as well as the studies on the blood sugar and on 
the storage and mobilization of glucose and levulose, indicate that in 
the toxemias peculiar to pregnancy there is definite impairment of the 
liver function. 
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FUNCTION OP TJI15 OVARY, A RfiSUlMfi’ 
FIFTH PAPER 


By Robert T. Prank, A.I\r., M.D., P.A.G.S., New York, N. Y. 


S INCE 1911 1 have made it a self-imi)osed task at intervals to bring 
before the Society such advances as have been made in our knowl- 
edge of the ovary.^ I am glad to be able to report that since my last 
paper, in 1924, substantial advance can be recorded. 

At this, llie fiftieth anniversaiy of the founding of the American 
Gynecological Society, it is approju-iate to call attention to some pa- 
pers of fundamental importance written by members of the Society or 
read before our association. In 1875 George J. Engelmann wrote a 
paper on “The Hucous illcmbrane of the Uterus, which is as modern 
today as when first published. He recognized the cyclical changes 
wliich wore again rediscovered by Hitch7nan and ildler® in 1908, In 
1877, John C. Dalton, in the second volume of our transactions, pub- 
lished a classic description of the human corpiis luteum.^ These are a 
few instance.s of early reports wliich unfortunately were pigeon-holed 
and forgotten for many yeans. 

It is not necessary again to review the entire physiology of the 
ovary heeause the fundamental facts liave become familiar to all of 
you. I shall therefore take for granted that you are aware of the 
work o f the pioneers, such as Knauer, Ilalban, etc.,'^ and confine my 


• ixt tho Finy-nr.«l Annual Mc-etimr of llio American G 5 -necoloc-ical So- 
ciety. &ioc):bri4f:c. Mars.. May 20, 21 .and 22. 192G. • neeoio&icai .-so 
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exposition to' the ne-west advances ■which, with a few gaps as yet 
unfilled, enable us to form a clear idea of the function of the ovary 
and its importance to the feminine organism. 

The female gonads elaborate a hormone which has never been iso- 
lated in a chemically pure form but has been obtained in a sufficiently 
pure state to enable us to use it for pharmacologic and physiologic 
experimentation.® I feel no hesitation in assuring you that this hor- 
mone, which Gustavson and I call the ‘'female sex hormone,’' is elab- 
orated by the maturing follicle," by the corpus luteum,® and perhaps 
by the placenta, although, as I wrote in 1917, the placenta may merely 
be a storage reservoir for the hormone elaborated by the ovaries.® 

The hormone is of importance in fetal life and continues of vital 
significance until the menopause arrives. Contained in the placenta, 
this hormone affects the fetus in utero, producing stimulation of the 
mammarj'' gland in botli male and female, and in the female of the 
tubular system (vagina, uterus, and tubes) as well. In the infant and 
adolescent female the ovaries elaborate a small quantity of this female 
sex hormone althougli the dosage is extremely small and can barely 
suffice to exert the necessary trophic influence on the immature sexual 
organs. 

With the first ovulation, which marks the onset of puberty, the 
maturing follicle elaborates larger amounts of the female sex hormone 
which, as I shall show later on, enters the circulating blood and stimu- 
lates the tubular tract to its first cyclical changes. 

In 1917, as part of the symposium on internal secretions wJiich was 
prepared for the Society, I had made notes to read to you of experi- 
ments then under way. On the day on whicli I was leaving for Pitts- 
burg, I was called into active military service and therefore was 
unable to present the new facts which I had just determined. I shall 
read the final paragraph as copied from the notes made at that time. 

“The cyst fluid derived from the ripening follicles has a stimulating action 
upon the uterine musculature and mucosa. This last observation appears to give 
experimental proof of the contention of the phj'siologist that cstrus is initiated 
by the ripening of the graafian follicles.” 

I had no opportunity of publi.shing this observation until 1922,^ and 
since 1923 my findings have been amply confirmed by numerous inves- 
tigators.® In the follicle fluid the female sex hormone is found in 
considerable concentration. 

Years before this observation was made, the female sex hormone had 
been demonstrated in the corpus luteum and in the placenta,® in 
greater concentration in the latter than in the former. Although the 
presence of the hormone in the coi-pus luteum has not been confirmed 
by all investigators,^® the fact that the chief doubters have now con- 
ceded that they can find the active substance in the human corpus 
luteum,^’ should be considered as decisive, because no physiologist or 
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zoologist can give serions consideration to the hypothesis of Allen, 
that the primate corpus Intenin alone contains the hormone, £oi the 
eoi’pu.s luteum is found from the monotremes np throughout the vei- 
tchrate series. The reason that it has not been demonstrated in the 
lower species by these observers is due to lack of proper methods of 
concentration.’- Gustavson and I have explained the seeming incon- 
gruity that corpora lutca at the time of beginning involution contain 
more of the hormone than the recent more active corpora lutea, by 
l)ointing out the relation of the lutein cells to the capillary circulation 
which enables the active substance to enter the blood stream as it is 
formed, so that no .storage takes place until the eapillaries commence 
1o obliterate.” 

The next step was the demonstration of the active substance in the 
circulating blood (published by Loewe,’” July 15, 1925, and independ- 
ently by Frank, Frank, Gustavson and Weyerts’* on August 15, 1925), 

The female sex hormone, to repeat, has been shown to be elaborated 
by the groAving follicles, the corpus luteum and the placenta and to be 
circulating in the blood in a demonstrable cpiantity at the time that 
tlie estius approaches and during the beginning of the estrus. To 
this I may add that fpiite recently (report as yet unpublished) Gold- 
berger and I have found the hormone in considerable concentration 
circulating in the blood of pregnant women, from the beginning of 
gestation to at least the sixth month of pregnancy. We have as yet 
not had an opportunity to examine the blood of patients further ad- 
vanced in pregnancy. 

Let us try to draw such deductions as are justified from these 
observations and sec to what they lead. 

Kingciy, Gu.stavson and F'' not only have shoAvn that jmberty may 
he induced in very immature animals, as preAuously known, but also 
that Avhen the thrc.shold of artificial puberty has been passed, the 
immature female organism is able and does continue this premature 
cyclical function without further stimulation. In the feminine organism 
puberty, therefore, sets in Avhon the threshold of elaboration of the 
female sox hormone has been reached. The ovary, through its follicle, 
scerote.s the active substance. The tubular tract receives this sub- 


stance through the circulating blood, re.spond.s to the stimulation by 
undei'going muscular and endometrial hyperplasia, the vaginal mucosa 
also re.sponding to the effect of the hormone (Stockard and Papani- 
colaou”') (Papanicolaou’’). Those changes in the lower forms we are 


accustomed to call the preestrual change. In the human female these 
(‘h.ingos are familiar to you all under the name of premenstrual, better 
denominated pregravid reaction. In the animals studied the acme of 
the reaction is readied at the period called estrus at which time alone 
coitus IS accepted; in the human female the passing of the highest 
point of the reaction is marked by menstruation. 
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It is now time to discuss some as yet unpublished results made by 
Goldberger and myself on the human female, which will shortly ap- 
pear in the Journal of the Am. Med. Assn.^s We have noted that the 
amount of the female sex hormone present in the circulating blood 
varies greatly during the menstrual cycle, an abrupt increase taking 
place especially noticeable one to two days before the menstrual flow 
is due, but present in some instances as early as thirteen days before 
the period occurs. The highest concentration is noted immediately 
before the onset of the period. With the onset of menstruation the 
hormone abruptly disappears from the general circulation (i.e., is no 
longer demonstrable by our present methods), but during the first day 
of the menses, sometimes during the second day also, the hormone is 
found in the menstrual excretion in a strength of from five to fifteen 
times that noted in the circulating blood. 

Based upon these observations, the following generalizations can be 
made. They were enunciated by Gustavson and myself® even before 
these last corroborative observations had been added. The function 
of the adult ovary consists in elaborating a hormone which produces 
two types of cycles. Tlie one we have called the fertile or complete 
sex cycle, consisting of maturation of the follicle with its attendant 
tubular reaction (pregravid reaction), ovulation, impregnation, the 
elaboration of the corpus luteum, nidation, and pregnancy. Preg- 
nancy is attended by the formation of a placenta which in turn sends 
the female sex hormone into the circulation and assures the continued 
hyperplasia of the uterus and accessory sex organs throughout preg- 
nancy. Its acme is reached with the onset of labor. 

The other, called the short, infertile or abortive sex cycle, does not 
differ from the fertile one until ovulation has taken place, impregna- 
tion for one reason or another having been prevented or not occur- 
ring. The corpus luteum then involutes rapidly and therefore the 
acme of the reaction is reached at estrus in the lower forms or at the 
time in the human female when the female sex hormone is excreted in 
the menstrual flow. It is, of course, evident and self-understood that 
the main, in fact the sole, function of the female sex organs is for the 
perpetuation of the species. To emphasize this function of follicle, 
corpus luteum and placenta, we call them collectively “the gestational 
gland. ’ ’ 

Parenthetically I might add that the recent publication of Papani- 
calaou^® in which he has demonstrated a hormone (if this be really a 
true hormone) obtained from the corpus luteum, which suppresses the 
maturation of the follicles and therefore intei’feres with ovulation, 
must be kept in mind. This substance if secreted at regular intervals 
might account for the rhythmic perpetuation of the cycle, a fact hith- 
erto not fully explained by Leo Loeb’s experimentation in which he 
showed that the removal of the yellow body produced an acceleration 



rnANK : function of the ovary 


589 


of follicle growth and hence anticipation of the cycle, in addition to 
the formation of the maternal part of the placenta which he demon- 
strated as the function of the yellow hody.^® 

On the other hand, Evans“^ has demonstrated that an extract from 
the anterior lobe of the hypophysis likewise represses ovulation. This 
investigator ascribes tlie cessation of ovulation in the rat as due to 
lutein cell transformation of the ovarian follicles. 

It must also be remembered that in addition to the substances de- 
scribed by Papanicolaou and Evans, apparently quite nonspecific influ- 
ences, such as changes in environment or food-supply may also inter- 
fere with the cycle. In one instance the blood of a human female 
contained a large amount of female sex hormone, such as is found just 
before menstruation (due four days later). The patient gave 500 c.c. 
of blood for transfusion of blood for her sick child. After this 
abstraction of hormone-containing blood, menstruation was postponed 
for fourteen days. For the present, therefore, we deem it expedient 
to leave tlie question as to whether the periodicity of the cycle is due 
to summation of the amount of female sex hormone following ovula- 
tion and corpus luteum formation until the yellow body becomes 
functionless, or to an inhibitory mechanism ascribable to either corpus 
luteum or hypophysis, or both, entirel}’’ open. 

On this occasion I will refrain from describing again the physiologic 
methods of assaying by means of which it is possible to demonstrate 
the presence of the female sex hormone.*- These methods are readily 
accessible in the literature. I do desire, howevei*, to emphasize once 
more that Gustavson and I® have been able to demonstrate by three 
ditierent methods that the hormones obtained from the follicle fluid, 
the corpus luteum and tlie placenta, are identical. 

The blood test which Goldberger and I at present employ is still 
difficult, cumbersome and time consuming (the details of technic will 
soon appear, probably in the Journal of the American IMedical Asso- 
ciation). We hope to improve the technic so as to make it easier to 
use. The test has already proved of value (a) in differentiating types 
of amenorrhea, one tyiie being due to absence or subthreshold quantity 
of circulating hormone, the other resembling the amenorrhea of preg- 
nancy although impregnation has not taken place and which, at least 
until further evidence has accumulated, we ascribe to persistence of 
the corpus luteum; (5) in distinguishing certain types of menorrhagia 
and metrorrhagia, because it appears that irregular bleeding may be 
due to an over- or underproduction of the active substance. In one 
case of long persisting and severe prepuberty metrorrhagia, excess of 
the hormone was foinid in the circulating blood; (c) in the diagnosis 
of early pregnancy in which, horvever, the amenorrhea of pregnancy 
may have to be differentiated from the amenorrhea due to the per- 
.sistence of the corpus luteum : (d) in the determination of sex in the 
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presence of malformation or hermaphroditism, on Avhich a preliminary 
note will soon appear.'® In two instances in individuals with absent 
vagina, and no palpable uterus or ovaries, the female sex hormone 
was readily obtained from tlie circulating blood. Further study may 
show additional uses for the test. 

Since the presence of the hormone in the circulating blood has come 
to my knowledge, I have been more than ever impressed by the severe 
nervous and other symptoms from which certain women suffer before 
the onset of their menstrual period. These symptoms may be explained 
by the accumulation of an excessive amount of the female sex hor- 
mone in the system, particularlj’- as these women almost unanimously 
notice that Avith the onset of the menstrual fioAV (through Avhich the 
hormone is excreted) these annoying and sometimes incapacitating 
troubles are at once relieved. The symjytoms in tlie main consist in 
a disturbance aseribable to the vagus nerve and the nervus pelvicus. 
This opens a broad field for further ph.AAsiologic investigation. 

In conclusion I desire to reiterate the fact that Ave liaA^e made no 
real advance in our attempts to employ' ovotherapy, although I feel 
more and more confident that sooner or later Ave aagII liave at our com- 
mand a neAv, potent and useful therapeutic agent. The really potent 
agent, I also feel .sure, from the poisoning symptoms just described, 
Avill have to be employed Avith the utmost circumspeetion until Ave 
knoAv its dosage and poisonous effects. 
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THE VALEE OF EAUTEKIZATIOX OF TJIE ('EllVlX BEFORE 

nySTERECTO:)(IY‘-- 

By B. Z. f'.vsiiv.vx, IM.I)., PrnFmTncn, Pa. 


S INCE 1920. ivhon PolalP advocated total liy.stercctomy in fibroid 
Ininnr.s lliere lias been considerable discussion as to the advisabil- 
ity of doing total liy.sterectomY in all case.s requiring removal of the 
uterus. Polak collected 25G case reports of cancer in the retained 
eervienl stump after subtotal liy.slercctomy. All of those cases oc- 
curred more lliaii one year after operation. Previous to this paper, 
subtotal hysterectomy was the operation of choice for benign condi- 
tions of the uterus, while total by.sterectomy was undoubtedly the 
choice procedure in malignant conditions. 

The chief advantage claimed for subtotal over total hysterectomy 
in lienign conditions is that it is a lo.ss formidable operation, TJiere is 
less extensive opening of the lymphatic spaces; the vagina is not 
opened ; there is less danger of trauma to the ureters, and the exiio.sure 
less ditiicnit. which in many eases must lessen the hemorrhage, 
shock, atid danger of complications. Tn simple cases total hyslcree- 
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tomy is not much more formidable than subtotal hysterectomy, but in 
stout patients with deep pelves, or extensive adhesions, or where there 
is marked fixation of the cervix by contracted parametrial tissue and 
uterosacral ligaments as a result of long-standing inflammatory proc- 
esses in the cervix, or when there are large fibroids in the lower por- 
tion of the uterus, making exposure difficult, total hysterectomy is a 
very much more difficult procedure and with poor exposure there is 
more chance of hemorrhage, shock' and of injury to the ureters, re- 
gardless of the skill of the operator. A less important advantage of 
subtotal hysterectomy is the preservation of the normal vault of the 
vagina. 

The alignments advanced in favor of subtotal hysterectomy are 
valid, particularlj' in the poor surgical risks. On the other hand, the 
great advantage of total hysterectomy is that the cervix is removed. 
Cervicitis due to gonorrhea or secondary to lacerations is so common 
that in the majority of subtotal hysterectomies, a diseased cervix is 
left behind. As a result the patient may have leucorrhea, sacral back- 
ache, soreness in the pelvis and the other symptoms due to chronic 
lymphangitis or parametritis that result from cervicitis, and it has 
been shown that malignant disease occurs in the remaining cervical 
stump more frequently than was generally supposed. While emphasis 
has been placed upon removal of the cervix in operation for fibroids, 
are we justified in leaving a diseased cervix in any case requiring 
hysterectomy? 

With these facts in mind we have attempted to secure the advan- 
tages of subtotal hysterectomy and eliminate its disadvantage, namely, 
leaving a diseased cervix. In November, 1924, the author’^ reported 
some histologic studies of the cervix after cauterization with the elec- 
trocautery. It was found that the cervical mucosa and glands can be 
destroyed in the majority of cases. The cervix was cauterized and 
immediately amputated in some cases. In others, previously cauter- 
ized cervices in which healing had taken place were obtained for 
examination after total hysterectomy later. In these specimens, the 
cervical glands were completely destroyed. 

The technic used differs from that originally advocated by Hunner^ 
in that the cauterization is completed at one sitting. The cervix is 
dilated and the entire cervical canal is cauterized, and deep radial in- 
cisions are made at the external os, extending well onto the vaginal 
portion of the cervix. In this manner the cone-shaped, gland-bearing 
portion of the cervix is destroyed by a simple rapid method. If this 
is done as the first step in subtotal hysterectomy, there is accomplished 
practically all that is accompli.shed in total hysterectomy, and the 
disadvantages of total hysterectomy are eliminated. As a result of 
this procedure, the cervical mucosa and glands are destroyed, the 
cervix heals smoothly without a lumen and no after-treatment or dila- 
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tation is necessary, and tlie normal vault of the vagina is preserved. 
Although the most common point of origin of cervical cancer is in the 
vaginal portion of the cervix, if the infected cervical mucosa is 
destroyed the danger of cancer is eliminated, for cancer of the cer- 
vix does not occur in the absence of chronic cervicitis. 

Another immediate advantage of cauterization of the cervix is that 
it insures a sterile field in cutting across the cervical canal in doing 
subtotal hysterectomy. 

■We have been using the cautery for seven years in the treatment of 
cervicitis, not only preliminary to subtotal hysterectomy but also in 
practically all operations for infected tubes, and in cervicitis without 
inlraabdominal complications. We have not seen a ease of carcinoma 
develop in a cervix treated in this manner, while in the last two years 
we have seen three cases of carcinoma of the cervix in patients who, 
within three years, had had pelvic operations in which an inflamed 
cervix was neglected. This is quite suggestive. The important point 
is not whether the patient has had fibroids or whether she has had 
subtotal hysterectomy, but whether a diseased cervix is present. 

This method is applicable to all eases except in very extensive cj'^stic 
disease of the cervix, where in order to reach all of the cysts so much 
of the cervix must be destroyed by the cautery that amputation of 
tlie cervix with the cautery is preferable. Cautery amputation of the 
cervix is a rapid, practicallj’^ bloodless procedure and usuallj’- requires 
no sutures or ligatures. 


CONCLUSIONS 

1, Subtotal hysterectomy is a less formidable operation than total 
hysterectomy, but has the disadvantage of leaving, too often, a dis- 
eased eervix. 

2. Cauterization of the cervix preliminary to subtotal h3'stereetomy 
destroys tlie infected cervical tissue and makes total hj’^sterectomy 
unneccssar.v in benign conditions of the uterus. 
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THE Aj\IERiaAN GYNECOLOGICAL SOCIETY 
riPTY-PIBST j^NJSrUAL MEETING 
STOCKBBIDGE, MASS., MAY 20, 21, AND 22, 1926. 

Dr. Harold Bailey, New York City, read a paper entitled Trial Labor 
in 477 Cases of Contracted Pelves (Conducted under One Plan of 
Treatment during the Last Four Years). (For original article see 
page 550.) 

DISCUSSION 

DE. PEANCIS A. GOLDSBOEOUGH, Buffalo, N. Y., (by invitation) .—This 
paper of Dr. Bailey’s is a very timely one, particularly for my end of New 
York State, because in fiie last few years the decision to do cesarean section 
there is based on apparently no particular thouglit or consideration so far as 
the outcome of a trial labor is concerned. It seems to me tliat in a great many 
instances the cesarean is decided upon because it is so mucli easier to say, this 
patient cannot have a baby and we wilt liave to do a cesarean section than it is 
to study the case and see whether the baby can be gotten through tlie pelvis 
with safety. 

In one of the hospitals in Buffalo 9 per cent of all patients were delivered by 
cesarean section, and to my mind there is no excuse for that. On account of the 
criticism of high forceps and of long tests of labor made a few years ago bj' some 
obstetricians, those less avcU informed in obstetrics have taken the point of view 
that cesarean is in-cfei'able but tlic results have not been good, as shown by Dr. 
Bailey. 

• In cases of but slightly contracted pelvis the patient should not be allowed to 
go over term and to have a vej-y large baby. In such instances induction of 
labor at term will help in the outcome both for tlic mother and child. 

In m 3 ' part of the State of New York they arc coming to the point where a 
breech presentation or a shoulder prcsent.ation even with Jiormal pelvis is con- 
sidered suitable for cesarean section. I .should like to ask Dr. Bailc 3 ' wliether 
he attempts to make an estimate of the particular pelvis and the particular baby 
in a breech presentation; whether he would allow a labor to take place with the 
idea that he can determine in a given case that the aftercoming licad will come 
through the pelvis, or whether it is a routine procedure in anything except the 
vortex presentation to do a cesarean? 

Dr. Baile 3 '’s results in regard to the tests of Labor arc vei*}' excellent, and I 
agree with him that we can do the low section with vcr 3 ' little greater risk than 
doing cesarean section earlier. If one will observe his cases earcfulh' ho will meet 
with the same agreeable surprises that Dr. Baile 3 ' h.as, namehv that a large l)er- 
centage will have spontaneous or comparativel 3 ' simple delivei^v. 

DE. ALEXANDER M. CAI^IPBELL, Gu.rxn Eafid.s, Michigan, (by invitation). 
— Dr. Bailc 3 ' was kind enough to quote some statistics which we made in Micliigan 
in 1913 conceining the mortality* resulting from cesarean section. We have been 
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gelling Btatistics on lliis subject for a number of years and 'while our^ last 
figures are not complete, so far as they have been gathered they show xiractically 
the same maternal and fetal mortality as Dr. Bailey reports from the State of 
AlassaohuscltH. 

Our latest statistics in Michigan show that cesarean section has a maternal and 
a fetal mortality caeli ai)proximating 30 iier cent. I assume that in this respect 
Michigan represents a cross section of every State in the TJnipn and, therefore, 
thinh that Dr. Bailey is justified in sounding a warning note against the in- 
discriminate use of cesarean section. lie states that there is a wave of meddlesome 
midwifery sweeping over the country and this is certainly true also for the Middle 
West . 

I have been informed on good authorilj’ that in a certain Philadelxdiia lEospital 
one cesarean section is performed in every six pregnancies and that in a hospital 
in tin; city of Toronto only one cesarean section is performed in over 700 deliveries. 
Tliesc stateimmts prove striking lack of unanimity in regard to this important 
prohlcin. 

I would not Iiavo the coinage to permit a woman to remain in hard labor for 
twelve bonvs without eitber rectal or vaginal examinations because I want to know 
more definitely tlie degree of dilatation present. I would like to ask whether 
Dr. Bailey's test of lahor moans that the labor continues until tlio cervix is 
coinidetcly dilated and bow he can tell the degree of dilatation -without examina- 
tion. 

In every case of contracted pelvis we make an x-ray study which helps us to 
determine the safest means of delivery in the case. In every delivery we endeavor 
to maiutnin such a careful technic that cesarean .section could be performed at any 
time with the minimum danger of infection. Concerning the newer transpori- 
toncal low flap cervical cesarean section I doubt that ivithiu the near future it 
will supplant the classical operation. Dr. Bailey's statistics arc excellent but the 
operation wliicli he ])erforniR is more difficult, more time consuming and is associated 
with more hemorrhage, and tliesc disadvantages must be taken into consideration. 
I believe that the ordinary operating surgeon will have just as high a mortality 
ami just as luucli morhidify from the newer operation as from the classical. 

Our owji experience wifti the classical operation has been most satisfactorj'. 


Dll. BAirrOX COOK'D IlIKST, PmLAi)EU-ni.\, Pa.— I find myself in full accord 
with the views e.xpressed. There is no question that cesarean section is being much 
abused. A practice to he deprce.-ited is referring tlicse cases to a general surgeon 
with no knowledge of obstetrics. I Avas talking to a general surgeon in a small 
town rcrently who Ava.s boasting of tlie number of cesarean sections he had done. 
At a rough computation it seemed if his rate continued, one fifth of the whole 
population vere being delivered in this- manner. 

For twenty years ctv more we have been following the custom of giving a primip- 
itrn IM bouts of test labor and a luuUipara 12 hours and wc have not seen any 
dis:idvanfage to the woman or the child in a cesarean section Avhich subsequently 
ln'raine necc-sarv". It is not essential to do the low cesarean in all these cases 
ol tc^it labors: our statistics slmw about as favorable result rvitli rcg.ard to mor- 
tality and moriiitiiiy witli tlie oid- fashioned higli oper.ation. 


Dll. WlLi.IAM C. DANFORTH, Evax.stox, Ir.T,.— Tlierc is a tendency of late 
fi'r ce-arean seetions to 1)C done too frequently and the low cervical operation has 
a.l-o stitTfred from this in that it has been used no doubt in cases Avhich did not 
naiuire (csareau at .nil. 

lor the past three or four years we liave been following e.shonliallv the same 
pregr.am which Dr. Bailey has mitlincd. All caies excejit those ivith absolute 
tndnmtion-. .or abdominal delivery have been allowed to go into labor. They have 
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been given a true test of labor. Within the past month three cases If relative 
contraction have been so managed in private work with the result that all three 
delivered spontaneously or with a simple outlet forceps. We do feel, however, 
after having tried out both operations rather extensively, that the low cervical 
cesarean operation in a woman who has been in labor is preferable. The patients 
have a better and smoother convalescence and I am quite convinced that the risk 
of death is less, but it has the disadvantage of being a more difficult operation. 

DE. PEANII W. LYNCH, San Francisco, Cal. — The frequency of cesarean 
section is not confined to the East. I had the questionable pleasure of discussing 
a paper within the last two weeks of a gentleman of the coast who reported some 
240 cases of cesarean section in a ser-ies of less than 4,000 labors, all of which 
his paper indicated had had the test of labor. It was rather embarrassing for 
me because in a series of approximately 6500 cases, we had done only 32 cesareans 
as opposed to his 240. I called attention to the fact that Dr. Eeuben Peterson 
in 1913 calculated a tremendous mortality for the State of Michigan, and an 
assistant of mine, in 1922 had figured the mortality for California as 12 per cent, 
even thougli he had difficulty to complete the percentages because so many operators 
had refused to give their mortality figures. 

DE. EIJDOLPH W. HOLMES, Chicago, III. — We were all duly impressed when 
Dr. Eeynolds many years ago showed that primary cesarean section was infinitely 
safer than a secondary operation. Prom the results of my work I convinced myself 
that it was relatively immaterial whether a woman was in labor or not, provuded 
she was not exhausted, aud provided that membranes had not been ruptured for 
a protracted period: supplementing this, interferences during labor increased the 
patient’s hazards. I feel very strongly that a true test of labor only may be given 
if the membranes are ruptured — but the rupture of the membranes surely places 
the woman in jeopardy. 

The fundamental defect of our teaching is that too much stress is laid upon the 
pelvic measurements, which are relatively unimportant, and do not accentuate the 
essential of cephalo-pelvic relationship; there is a great need for a precise method 
of mensuration of the head. After all that is said and done, the most efficient 

method of determining cephalo-pelvic proportion is a sane test of labor. 

I believe x-ray is a very valuable adjunct to our methods of determining the 
cephalo-peMc relationship. 

I am glad that Dr. Bailey did one craniotomy as it confirms my contention that 
the operation is a perfectly legitimate one, even on a living child under exceptional 
circumstances: I have performed only one craniotomy on a living child in many 
years — and that was on a young woman who liad suicidal tendencies before 

and during pregnancy, whose family was permeated with insane members. In her 

case, I felt, a craniotomy was more humane than a cesarean section. 

DE. JOSEPH L, BAEE, Chicago, III. — The time limit of twelve hours seems 
rather an arbitrary test, particularly in primiparm, and I believe that twenty-four 
hours for primiparffi and twelve hours for multipart is a much more reasonable 
limit. 

I believe that a 38 week induction in a multipara is an entirely legitimate pro- 
cedure and often obviates the necessity for graver obstetric interference. 

I wish to mention in this coimection a case delivered a week ago at the Michael 
Eeese Hospital. The patient was a multipara who had had a 28 hour difficult labor 
preceding this pregnancy, with successful termination by high forceps. I saw 
patient after labor had gone on for about twelve hours and made a diagnosis of 
face presentation with non-engagement, I recommended a low section but ordered 
as we do in pathologic cases as a routine, that an x-ray picture be taken before the 
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ccbarcnii. Tlic patient was reacly on tho table and the operators scrubbed np when 
the radiologist hurriedly brought a splendid picture showing an anencephalus. The 
patient was delivered vaginally four hours later. 

DR. WILLIAM S. STONE, New Top.k City. — ^It is rather surprising to me that 
in the discussion of this important obstetric problem more attention is not given to 
tho consideration of the size of the fetal head. My thesis for admission to this 
society was entitled “Antepartum Measurement of the Petal Ilead.” The expe- 
rience that I gained from carrying out these measurements with the ordinary 
pelvimeter enables me to estimate the size of the head with an accuracy sufficient 
to foretell the course of labor. Errors were very few. I would again urge more 
consideration of this part of the problem. 

DR. JAMES R. GOODALL, hlOKXF.rAi,, C.\xevda.— I do not think that any of us 
will take issue with Dr. Bailey’s statement of tho unnecessary frequency of cesarean 
section. But I think most of us will take issue with him in his methods of deter- 
mination of lest of labor. 

The real test of labor begins only after complete dilatation of the cervix and 
rupture of the membranes. How docs Dr. Bailey estimate the stage of labor after 
four hours of pains if he docs not c.xaminc his patient digitally to find out? 

Doubtless a very large percentage of Dr. Bailey’s patients who underwent 
cesarean section after four hours of lest labor were still in the first stage and 
therefore as far as the pelvic contraction is concerned had had no real test of labor. 

DR. EDWARD A. SCHUMANN, PnihADELPUiA, Pa. — I wish to introduce a 
note of dissension into this otherwise harmonious discussion. In the first place, 
the gross mortality statistics of cesarean section arc valueless as a method of 
evaluating the elective operation. Such statistics include all neglected, “too late’’ 
cases, those performed by incompetent and inexperienced operators and have no 
bearing whatever upon the results of deliberate operations imdcrtaken by specialists. 

Now as to the relative mortality and morbidity of a long, manual or instru- 
mental vaginal delivery as opposed to elective sections of any type. When one 
considers the number of women with sacro-iliac relaxation, with sagging pelvic 
organs and with ragged and irregular cervical orifices, results too frequently 
occurring in tho practice of onr very best men, one is tempted to believe that 
elcciivc section c.'irrics with it no apj^rcciable iiicrcase in mortality and an im- 
mcasurabie improvement in morbidity. 

It is absurd to condemn an operation and to seek to limit its employment, 
because of calamities occurring in unskilled hands, or because the procedure has 
been employed upon improx’cr indication. 

DR. LILIAN K. P. PARRAR, Nfav York City. — ^It was the teaching and the 
practice of Schauta of Vienna, never to do a cesarean section on a primipara with a 
contracted pelvis if she had been long in labor, if the membranes had ruptured, or 
if she had been examined outside the clinic, but to give her a test of labor and 
terminate the labor by tho vaginal route even if it meant the loss of the child, 
and in the next pregnancy, to do a cesarean section when labor was due, if the 
previous labor bad been unsuccessful. It seems to me to be bett.er obstetric teach- 
ing to give a patient a trial labor and then perform a selective cesarean section 
in the following labor. After having lieen an obstetric patient for twelve hours 
.a woman h not fit to become a surgical case. We would not choose to perform 
a Kurgicrsl operation on a woman who had been doing twelve or twenty-four hours 
o. hard work, or who Imd any avenue open for infection. 
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DE. N. SPEOAT HEANEY, Ciucago, III.— Wliat the general practitioner wants 
to know from a Society like this is lioAV to tell when a baby can be born, and 
what constitutes a test of labor. Many cesareans are clone because a patient has 
been twelve hours in labor and has not delivered. But we all know that under 
certain conditions such a patient if given a dose of morphine, may have labor 
cease for hours or days and deliver precipitately later. We should tell the physicians 
what really constitutes a test of labor, but there docs not seem to exist any unani- 
mous opinion oven among us as to what reallj' is a test of labor. 

DE. J. C. LITZENBEEG, jSIinnkapolls, kliNN. — I had not intended to discuss 
this paper but the remarks of Dr. Earrar induce me to spe.ak. 'When Schauta 
was nearly 65 years of age he was asked by the Glasgow Obstetrical Society to 
write a paper on contracted pelves. His paper was based on 80,000 cases of obstet- 
rics. It was one of my duties to teach him how to deliver that paper and naturally 
I learned by heart what his conclusions were, and there has not been a word 
uttered today, until Dr. Goodall expressed his opinions which conformed to what 
Schauta considered a test of labor. Schauta’s conclusions were that the test began 
not with the onset of labor pains, was not determined bj' any number of hours, 
but really started only with the completion of the first stage of labor. 

I hate to disagree with Dr. Bailey in anything but I decry the fixing of twelve 
hours or any other number of hours as a tc.st of laEor. After the cervix is com- 
pletely dilated a test of labor of eight hours is usuallj' suflicicnt. 

DE. HAEOLD BAILEY, (closing). — ^I cannot attempt to an.swcr all the ques- 
tions and problems that have been brought up, but it seems to me that everyone 
who has spoken on tlio subject has taken a different angle. 

Of course, the main point in the discussion is the number of hours for a trial 
labor, and the lack of knowledge, on our part, of the dilatation of the cervix, 
or perhaps even of the rupture of the membranes. You will recall that I said 
twelve hours of strong This is quite different from primary inertia and 

the actual result in the average of these 37 cases, is a trial labor of 23 hours, or 
if we cut out three eases that were not under our control throughout the labor, 
the average was 17 hours. I think that emphasis on the term strong pains null 
satisfy everyone. 

I believe that the vaginal examination is harmful. We are now using mer- 
curochrome in the vagina and I believe the examinations will be followed by less 
morbidity. 

Another point that has been mentioned is the difficulty of this particular tj'pc 
of cesarean section. I know that the time required is longer and I think it is 
a little more diflicult. 

At Bellevue Hospital we take all the operative cases from the two outdoor 
services so that the incidence of cesarean section should be rather high. We 
have an incidence of 1.7 per cent. 

In breech presentation in contracted pelves we do not permit trial labor. If 
we cannot turn the baby so that the head presents, wo know that the removal of 
the aftercoming head will give a very high mortality for the child and therefore 
we do an elective section. lYe never take x-ray measurements; we know bj' looking 
.at the woman what type of pelvis she has. Wo have never known it to fail Unit in 
the examination of Michaelis’ rhomboid in a flat pclvi.s, the depression below the 
last lumbar vertebra drops so that it forms a triangle and not a rhomboid. 

I wish to apologize to Dr. Stone who presented me with a Peret pelvimeter, 
because I was absolutely unsuccessful with it. I feel the size of the cliild with 
my hands and I consider this a better method of estimating whether or not tlic 
head will go through. 
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Dr. Herbert ThojMS, New Haven, Conn., (by invitation) read a paper 
on The Clinical Significance of X-Ray Pelvimetry. (For original 
article see page 543.) 

DISCUSSION 

DK. L. A. CALKINS, Univeksity, Ya., (by invitation). — I vould like to ask 
Dr. Tliom.s wlictlicr he recomniends this iiroecdure as a routine measure, or reserves 
it for those cases in which he finds sonic degree of contraction, and how accurate 
lie considers this method to be. Internal mcasuTements of the superior strait ob- 
tained either by pclvimetiy or by hand are supposed to be accurate to five milli- 
meters or thereabouts. To be of any value the x-ray method must give the dimen- 
sions accurately to a greater degree than five millimeters. 

I agree with Dr. Stone that it is essential to know more about the size of the 
passenger. 

I had two cases recently in negro women both with moderately contracted pelves. 
On the one with a “very large” baby we did a cesarean section and obtained an 
11^/2 pound baby; the other we allowed to go through labor and obtained a 0 
pound baby through the birth canal. 

DK. ALFRED B. SPALDING, San Fuancisco, Calik. — I will show some slides 
to demonstrate the method we use at Stanford to measure the pelvis by x-ray. 
This method was developed some years ago by Cliamberlain and Ncwall and we 
have been using it for six or seven years with considerable satisfaction. A plumb 
bob is hung below the x-ray tube and two pictures arc taken, using a 10 cni. idiift 
of the x-ray tube between pictures. With these pictures in a stereoscopic viewing 
bo.x, ink marks arc made so as to corresiiond, stereoscopically, with the promontory, 
top of symphysis and all otlier points from rvhicli measurements are desired. The 
obstetrician should consult the plates to assure himself that these ink marks arc 
correctly placed because it is in the placing of tliese points that the accuracj' or 
inaccuracy of the metliod lies. Tlie x-ray man can determine accurately tlie distance 
between any two points in tlie pelvis if we pick out the points. 

Dr. Ncwall has developed a mathematical ruler to measure the distance between 
these points. 

We have taken several hundred of tlicsc mciisurements and the point I wish 
to emphasize is that x-ray measurements arc more accurate than the clinician’s 
measurements with the pelvimeter. The x-r:iy gives somewhat -Larger measurements 
than arc obtained with pelvimeters due to the fact tliat tliej’ are bone tneasurements 
and we must take allowance for that clinic.aliy. That is particularly true in the 
outlet measurements. 

^Vc should use in obstetric work the x-ray dcjiartment more than we do. !Many 
unexpected by-products arc obt.ained in x-ray measurements. For instance, here 
is the original picture, that established the fact that it is possible to note the 
death of the baby by the shrinkage of the cranial contents. 

DK. KUDOLPII AV. HOLMES, Chicago, Iim.— This paper is a landmark in 
x-ray work in relation to obstetrics, however, I regret that Dr. Thoms has completed 
only half of the picture. He has given us a new and valuable means of determining 
the pelvic size and contiguration, but the other lialf of the picture is wanting — 
the size of the fetal head in relation to the pelvis. I trust he will be able to 
depict and measure both pelvis and head in one x-ray picture. I have used the 
x-ray for years in the determination of the ccphalo-pelvic, relationship: I feel we 
have some criteria by the study of the amount of “corona” between the head 
and pelvic brim. I thoroughly appreciate that the hpad being nearer the tube — 
and the pelvis nearer the plate — there will be distortion but this interpretation of 
the corona has its due value. 
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DB. IRVING STEIN, Chicago, III. — In tlie last five years we have studied over 
730 obstetric cases roentgenographieally. We feel that the clinical data are of 
far greater importance than the x-ray data. A little deflection of the head, a 
little posterior rotation of the occiput, are of more significance clinically than arc 
x-ray measurements of either the head or the pelvis. 

The lateral pictures that Dr. Thoms showed are of exceedingly great value. 
I thinlc we thus learn a great deal more about the sacrum and its form than we 
can ascertain by palpation j we have come to use the lateral posterior more fre- 
quently than formerly. 

I disagree with Dr. Holmes concerning the corona. If the patient is radiographed 
in antero-posterior the head shadow will be exaggerated so as to apparently com- 
pletely overlap the pelvis. A film taken in the postero-anterior will show less dis- 
tortion. You can learn more by palpation and trying to force the head in from 
above than you can toll from the roentgenogram in these cases. The difference 
in the size of the fetus on the film in the tivo views described is often great; in 
the prone posture the fetus being nearer the film will give you a more accurate 
fetal shadow as to size whereas in the dorsal posture it will vary according to 
the size of the patient and the distance of the fetus from the film. 

DR. HERBERT THOMS, (closing). — Of course, I agree that in the individual 
case the best pehdmeter is the baby’s head, but I also believe that tliis x-ray 
method has its value not onlj- for exact mensuration of certain dimensions but cer- 
tainly also for the classification of contracted pelves. I do feel that it is accurate 
to one or two millimeters. That has been our experience in checking the method 
up. As a routine method I do not recommend or use it. It is simply for the 
case in which it is felt that more accurate knowledge of the superior strait is 
wanted. Lateral pictures are a great aid, particularly in the diagnosis of rickets. 

Dr, Lilian K. P. Farrar, New York City, presented a paper on The 
Reaction of the Tissues to Radium in Treatment of Cancer of the 
Cervix, and the Importance of Lacerations in Producing Cancer in 
This Location. 

Abstract 

In the Woman’s Hospital in tlie State of New York, all ward cases of cancer 
of the cervix who have been treated with radium return for inspection once each 
month over a period of five years or longer if they can be persuaded to do so. 
The reaction in the cervix to radium treatment is so nearly uniform that we 
believe we know what the appearance of the cervix will be each month if the 
case is progressing favorably; and that we can tell when the expected effect of 
radium has not been reached and a subsequent dose is needed. In order that 
we miglit fully appreciate the changes taking place in the cervix after irradiation 
the medical artist has attended the follow-up clinic each week and made a series 
of sketches in water color of individual cases beginning before the patient has 
received radium treatment and then sketching the cervix at each successive visit 
to the clinic. The visits to the clinic are sufficiently far apart to show definite 
stages in the progress made by radium treatment, 

I. A Stage of Hyperemia. 

One week after the initial dose of radium has been given the tissues of the 
cervix, including of course the carcinoma and the adjacent mucosa of the vagina, 
are intensely red and hyperemic. The blood vessels are engorged with blood and 
it is for this reason that we do not consider that a case sliould be radiated if an 
immediate operation is imperative. 
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II. A Stage of Slough. 

One month after irradiation the cervix usually shows an extensive green slough 
and a foul discharge is now' present. We believe that this slough must have en- 
tirely separated from the cervix before an hysterectomy can be performed with- 
out great danger of peritonitis resulting from cutting into this necrotic tissue. 
Cases occasionally come to the clinic a month after leaving the hospital and there 
is no appearance clinically of a slough nor of carcinoma, the cervix having healed 
more rapidly than the average case, while in others a slough may be present on 
the visit two months after leaving the hospital or possibly, though this is rare 
in favorable cases, a part of the slough may still be present on the follow’ing visit. 

III. A Stage of Healing. 

We usually find the third stage, which is that of healing, is reached two mouths 
after radiation. The slough has separated leaving a smooth, clean, dusky red 
cervix which may be somewhat glazed but has clinically no look of carcinoma. 

IV. A Stage of Contraction. 

The following month should show the fourth stage which is contraction. Large 
carcinomatous growths or even craters are contracted by the irradiation to a 
normal or smaller than normal sized cervix and the vault is as narrow as in senile 
vaginitis. 

The selective and also destructive action that radium exercises upon cancer cells 
either destroys outright or stuns some of the cells but it is to the stimulating-to 
growth of new connective tissue tliat we look for the inhibiting action of radium 
on cancer. 

V. The Stage of Marked Contraction. 

Later visits show the fifth or final stage whicli is marked contraction. The 
increasing amount of connective tissue squeezes the tissues of the cervix until it is 
finally so shrunken that wo are often asked if the cervix has been amputated. It 
is not until this stage has been reached that we are satisfied with the reaction 

of the cervix to radium. On the road to this goal we find at times that progress 

seems to have stopped and a second dose of radium is needed but usually the dose 
is loss than the first and frequently only one or two needles of radium are neces- 

sarj' to check a nodule budding out in the cervix or vaginal vault. 

It happens not infrequently when the cervix is small and shrunken and the 
internal os is tightly closed that the x)atient who has been makmg favorable progress 
up to this time, now appears in the clinic looking pale, perhaps septic and com- 
plains of abdominal pain or uterine cramp that even morphine has not relieved. 
A dilatation of the cervix is almost always followed by a gush of purulent or 
bloody fluid from the body of the uterus with immediate relief and improvement 
in tho general health of the patient. This treatment may have to be repeated once 
or twice especially in yoimg women who are in the age to have menstruation. 

We have been impressed by tho frequency with which lacerations were present 
in the cervix, and decided to study 300 of our consecutive case histories of cancer 
of the cervix to determine the incidence of pregnancy in this series of cases. In 
288 of the 300 cases or 90 per cent, pregnancy (i.e. children or miscarriages) had 
occurred, leaving only 12 cases or 4 per cent who had never been pregnant. 

It seems thus that repeated traumatization by labor or miscarriage might be 
a factor in changes terminating in carcinoma. Mention was made in nearly all 
tho histories of hard labors or instrumental deliveries, and tho specific statement 
was frequently met that the patient had been “badly torn” and “not repaired.” 
In only nine instances in the 2SS cases that had borne children was it recorded 
that “lacerations” were repaired and in six cases the repair had been made after 
the first delivery and no repair noted as having been made after the birth of the 
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next child. In no instance was it specifically stated that the “repair” of lacera- 
tion mentioned meant that the cervix itself was repaired. 

In more than one tenth of the series of 300 cases, cancer of the cervix liacl 
occurred less than five years after the last pregnancy, and in more than one fifth 
of the series cancer had occurred less than ten years after the last pregnancy. 

The result of severe or repeated injuries in the cervical canal may he seen 
in the erosion or eversion of the lips of the cervix and in the cystic changes 
■which take place in the glands themselves. Similar changes in the tissues else- 
■where in the body are looked upon by pathologists as having an important bear- 
ing in the development of cancer. Should ive not expect to find cancer develop- 
ing in the cervix •when similar conditions are jiresent there as produce c.ancer in 
other locations? It seems only logical to ask -whj' not repair the lacerations early? 
Much is being done medically in prenatal rvork to jmt the expectant mother in the 
best possible condition and so safeguard her for the labor, but are we giving 
sufficient surgical attention to postnatal conditions and especially to the injuries 
present after the delivery in the birth canal? 

The practice of obstetrics is a surgic.al specialty and the obstetrician is or 
should be a skillful operator. The European “Prauen-Klinik” combines two 
specialties as one, and in no other way can the patient be adequately cared for 
than by an obstetrician who is also a gynecologist. Postnatal care of a patient 
should include repair of injuries to the cei'vix either by immediate, intermediate 
or secondaiy operation depending upon the c-xtent of the injury, the condition 
of the patient, and whetlier the operation can be conducted with adequate assistance 
and aseptic technic. 

With the increasing percentage of cancer of the cervix, is it not possible to 
lessen the menace of this terrible disease by turning back to the teachings of 
fifty years ago? Inspect the cervix of the recent mother and then employ a technic 
so simple that when performed soon after the injury has occurred it will restore 
the tissues to normal. 


DISCUSSION 

DE. C. JEEP MILLEE, New Orleans, La. — For a number of years we wore 
uncertain as to exactly what tissue changes followed the use of radium, but our 
knowledge in this regard has increased, and those of us who have had a large 
experience with irradiation can verify the gradual changes which Dr. Farrar has 
emphasized. The belief is still common that the changes which follow irradiation 
are due to necrosis. As she has pointed out this is not true; our good results come 
from the changes in the vascular connective tissue. Necrosis too often means vliat 
too large amounts of the radium element liave been employed, or that the screening 
has been at fault. Such studies as these should be of great practical value in ihe 
matter of repeated exposures. We are too prone to resort to repeated irradiations 
without a survey of the tissue changes whicii the original treatment has brought 
about. In the hands of the inexperienced the bad results of irradiation may often 
be attributed to this very fact. 

I also agree with Dr. Farrar that lacerations play an imporliint part in the 
production of cancer of the cervix. We have by no means written the final chapter 
in the story of the neglected cervical laceration ivith the consequent chronic in- 
fection. Prenatal care of the pregnant woman is the greatest step forward which 
obstetrics has taken in recent year.s, but it should be pointed out that postpartiil 
care is equally important. If "within three months after delivery the condition 
of the cervix is carefully investigated, and erosions and lacerations .attended to 
at once, the percentage of .amputations of the cervi.x, Sturmdorf operations and 
similar extensive procedures will be largely reduced. All of them are necessary 
to correct the terminal stages of chronic inflammation, but trachelorrhaphy, or 
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soinetinics simple cauterization, is frequently all that is necessary in the initial 
stages, although such procedures arc useless when hypertrophy, fibrosis or cystic 
degeneration of the cervix are present. There is an unfortunate belief current, 
among general practitioners particularly, that such repairs should not be made 
during the child-bearing period. That is bad ad\'icc. Prompt attention to these 
matters 'will reduce the percentage of subsequent operative procedures, and I 
believe also that it will reduce the incidence of cancer of the cervix. 

DE. GEOKGE GEAY WAED, Ni:\v York City. — This study which Dr. Earrar has 
presented has been a matter of very great interest to us in the cancer work we 
have been doing at the Woman’s Hospital. We have a follow-up clinic which we 
consider a very important factor in obtaining satisfactory results in radium 
therapy. We personally attend this clinic every week, and all cancer cases which 
we have irradiated return at regular intervals of one month and are closely followed 
up, if delinquent, with tiie aid of the Social Service Department. We have thus 
been able to trace our cases with a considerable degree of accuracy. In our scries 
which wc presented before the American Medical Association last year we had 188 
out of 10(5 completely followed up, losing track of only S cases. 

The idea of recording the changes occurring after radiation by color sketches 
originated with Dr. Farrar and I at once saw the value of this and arranged 
to have our artist present at the clinic every week for this purpose. The cervix 
is exposed through a speculum electrically lighted, and the drawings are made with 
colored crayon directly from the patient. These typical pictures shown by Dr. 
Farrar give an excellent idea of the progress of the process as wc see it at 
regular intervals, and we find that it is a matter of about three months before we 
got the final result of complete healing. It has been of great value in teaching 
us to appreciate what wc may expect from irradiation. From obsernng these cases 
in this way at stated intervals we have learned what changes we should expect 
in a given time, and when these do not occur, or should a recrudescence of the 
disease show after healing, we are on our guard as perhaps that ease will need a 
further irradiation to produce the desired re.sult. 

Another x)oint Dr. Farrar has stres.sed is the importance of the iirophylactic 
care of women after labor, as it undoubtedly has an etiologic i)earing on the cancer 
ciucstion. We have in our scries of casc.s quite a number of women in the child- 
bearing age who have developed cancer, Tiierefore it is important that we should 
see that there is no condition left after a labor that will be a possible source of 
irritation, as it may be a factor in starting jiialignancy. 

Wc believe that immediate repair of a lacerated cervi.x should be given serious 
consideration. During the last year or two there have been several papers written 
advocating this procedure. Ecel of Columbus and Emgc of San Francisco, and 
several others have recently written on this very point as to the importance of the 
immediate repair at the time of the labor. Women arc now educated so that 
they come to the hospital to have their babies, and therefore the majority of cases 
can be taken care of under ide.al conditions, with ample assistance and proper 
facilities. We do an episiotoniy on many primiparas nowadays and wo do not 
hesitate to suture that cpisiotomy wound at the time of labor, aiid it is very easy 
to insjieet the cervix at this time, and the placing of the required sutures is ;i 
very simple matter and it .should not, it seems to me, be .a cause of more danger 
of infection than the episioltnuy wound should be. 1 believe the fear of infection 
that some of us weic taught is not warranted today under proper conditions. 

The importance of the postnatal clinic should bo emphasized and given jnoro 
attention ns Dr. Farrar pointed out and as Dr. Miller has just said. In the 
Woman’s Hospital wc have a po.stnat.al obstetric follow-up clinic. Fatients come 
hack three times after their labor, at monthly intervals. At the end of the third 
month they are given their final examination and discharged. A visual examination 
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of the cervix should be made in order that its condition may be known so that 
the patient may have the advantage of treatment if necessary. I think it will 
be a distinct step in advance, if we repair these cases immediately, as is done in 
some clinics. Dr. Byron Goff of the Woman’s Hospital has been doing this recently 
on a number of his cases and I think in a short time, we will have definite results 
to report with regard to this matter of immediate repair. 

DE. WILLIAM A. SCOTT, Toronto, Ont. — ^I have been very interested in the 
technic of radiation as developed by Dr. Parrar and Dr. Ward since their first 
publication. During the last three years I have ceased to operate on endocervical 
cancer. I still operate on cancer of the body of the uterus and on early cancer of 
the vaginal portion of the cervix. Their technic has appealed to me as very 
excellent in that type of case where one can see the primary growth, and there- 
fore can trace out the action of the radium. But, unfortunately, that is not 
always the type of case with which we are dealing. If one finds the cancer starting 
in the cervical canal where, at the time of observation there is no invasion of the 
vaginal portion of the cervix, a different problem confronts us. If we radiate a 
growth in the cervical canal we cannot gauge the action of the radium as has been 
outlined here. This means necessarily two types of technic, one for cancer that is 
visible through the speculum, and a different technic for cancer that is not visible. 
One would hesitate to underradiate a cancer arising in the cervical canal, while one 
might not hesitate to give a smaller dose to a cancer that one could see. There- 
fore, up to the present, my technic has been the same for both forms of cancer, 
the very heavily screened radium, so that both the primary and secondary beta 
rays are eradicated with a heavy dose; and then, either with or without any 
symptoms or palpable findings, this dose is repeated at the end of three months. 
That is apparently about the right time according to the observations made, but 

I would like to know just how they treat in the Woman’s Hospital the cases with 

endocervical cancer which are not visible through the speculum. 

DE, JOSEPH L. BAEE, Chicago, III. — ^Does Dr. Farrar advocate the routine 
inspection of the cervix after every delivery? I am inclined to believe that a 
spontaneous first stage without premature bearing down and spontaneous second 
stage should leave the cervix intact. An elliptical external os after involution 

indicates rather a physiologic nick, so to speak, of the cervix than a trauma 

which might lead to carcinoma later on. In cases that have run an entirely 
uneventful course, are the lesions ever sufficiently gross to make it necessary to re- 
construct that cervix surgically? 

DE. EDWAED A. SCHUMANN, Philadelphia, Pa.— I confess that I was sur- 
prised at the emphasis laid by Dr. Farrar upon the immediate repair of the cervix 
since we in the provinces have been taught to inspect routinely every parturient 
cervix and repair all lacerations immediately after labor just as we repair the 
lacerations of the perineum. In a very large number of easy, spontaneous de- 
liveries there will be found considerable laceration, on the side to which the occiput 
was inclined, and the lacerations frequently extend almost to the base of the 
broad ligament. If it be true that exposure and repair of the cervix is not a 
routine obstetric procedure, any one who institutes this technic will bo surprised 
at the large number of lacerations occurring even in spontaneous deliveries. 

DE. GEOEGE W. KOSMAK:, New York City.— Several most interesting points 
were brought out in this paper. The main one, I tliink, is the obstetrician’s 
responsibility at the time he dismisses the p.atient. The postnatal clinic advocated 
by the speaker is a most admirable conception and it would be an excellent thing 
if all obstetric departments would establish them. But even this would not by any 
means reach all of our maternity cases. The greatest amount of neglect in maternity 
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cases, in labor and after labor, necessarily occurs in those -women -who are not clinic 
patients. Unfortunately many obstetricians dismiss their patients at the end of two 
-weeks -with a casual bimanual examination in -which cervical lacerations are diagnosed 
-with the finger rather than by the eye. I don’t believe that the exact condition 
of the cernx can be determined unless a speculum is introduced and the cervix 
carefully inspected. The important thing, liowever, is such an inspection not at 
the end of t-wo -weeks, but after four, eight or tvrelve -sveeks. It -would be a better 
rule to see all our maternity cases, at these intervals. Only thus lesions can be 
discovered that are not noticed at the time of the patient’s discharge from the 
hospital. 

In addition to the lacerations there is another class of lesions that deserve as 
much attention as probable precursors of chronic inflammation and malignant dis- 
ease later on. I refer to polypoid degeneration and erosions. Polypoid degenera- 
tion may undergo marked exacerbation during the later months of pregnancy. I 
think the cervdx should be inspected also during pregnancy if there is any history 
of discharge or irregular bleeding, and in those cases -we can be on our guard to 
institute the proper treatment after delivery. So much has been done -with the 
elcctrocautery that every obstetrician should be equipped -with this de\nco in order 
to treat the polypoid degenerations and erosions as soon after the first month of 
childbirth as possible. 

DE. ALFEED B. SPALDING, San Pkancisco, Cal. — I -would like to ask Dr. 
Farrar -whether she has ever observed carcinoma developing in the scar of a 
trachelorrhaphy -ivound? Personally I have not seen it. 

In the clinic at Stanford -we have for five years had the junior internes repair 
the cervix folio-wing delivery. Eight days after delivery, the primiparas are in- 
spected, and the interne repairs the torn cervix, the patient le.aving the hospital 
on the tenth day. I believe this is a valuable teaching for the general practitioner. 
The trachelorrhaphy is quite superficial. I believe it prevents cervical infections 
and does not complicate future deliveries. 

DE. C. n. DAVIS, MiL-rvAUKEE, Wisconsin. — ^Lacerations and other trauma of 
the cervix undoubtedly favor the development of chronic endoccrvicitis and thereby 
lead to more or less pelvic disturbance. Chronic irritation apparently increases the 
frequency of ceridcal cancer and Avith Dr. Farrar I believe the prevention and 
cure of chronic endoccrvicitis of great importance. However, in our obstetric follo-w- 
up -wo see relativelj* feiv patients Avith cervical lacerations which warrant operative 
repair. Wo use the cautery frequently on patients showing slight lacerations and 
early cndocerAdcitis Avith most satisfactory results. 

Dr. Farr.ar states that cancer docs not develop where there was not a previous 
trauma. I recently reported the case of a 24 year old girl who came to me 
because of sterility. Ex.imination showed an intact hymen. There was no history 
of previous leucorrhea or of menstrual disturbance with the exception that there had 
been a slightly increased flow with the last two periods, and a very little discharge 
botAveen. After the hymen w.as dilated under anesthesia it was found that she had 
a small early squamous cell carcinoma of the cervix. We obtained a history of a 
maternal aunt having died at the age of 30 from cancer of the breast; a tAvin 
sister had been operated for toxic goitre, and this girl has an adenoma of the 
thyroid. We must take seriously the Avork of Maude Slye regarding heredity in the 
dcA-elopment of cancer, for while these chronic irritations are undoubtedly important, 
there are other factors Avhich we are at present unable to control. 

DE. FEED L. ADAIE, Minneapolis, Minn. — It seems to me that in advocating 
repair of the cervix we should not lay too much stress on the fact that we find 
carcinoma of the cervix much more frequently in women who have bofne children 
without recognizing the fact that the women Avho have borne children are much 
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more numerous tluin those Avlm have not. As a matter of fact, there is not mucli 
difference in the incidence of cervical carcinoma in nulliparous rvoineu and parous 
■women in proportion to their number. I think tliis fact should be borne in jnliul 
regarding the conclusions about repair of tlie cervix so far as cancer is concerned. 

We are not in the habit of making immediate repairs of the cervix in Minnesota. 
Wo have fear of contamination and ■we certainly see some cases of infection even 
•without invasion of the vagina and an occasional fatality. Any manipulation 
through the vagina certainly does not lessen the frequency of infection. I liave 
examined a good many cervices followiiig delivery, and postnatal ■work is not new 
Avith us, but I haven’t seen such large numbers of bad cervices after spontaneous 
delh’eries. We see a good many erosions but some of the Avorst cervices tliat I 
liave ever seen Avere those that had primary repair. I think it is rather difficult to 
repair the cerA’ix immediately after delivery because it is distorted. The anterior 
lip is apt to be elongated. I believe Ave ought to be a little careful before Avc 
advocate this as a general procedure, especially among men Avho are going out to 
practice indiscriminately in homes and in hospitals. It might be Avell for an 
expert to do that sort of thing, but I think Ave should be certain of our ground 
before Ave undertake to teach students such a routine procedure. 

Dll. WM. C. DANFOllTH, Ea'anstox, III. — I am glad to hear Dr. Farrar’s 
remarks on inspection of the cervix after labor. I Avas taught, differently. I Avas 
told that the cerAux Avas not to be repaired unless hemorrhage necessitated it. 
Wc find a considerable number of tears on inspection. I believe it is true that 
some of them fail to heal avcII because the suture is not put in Avith due regard to 
the anatomy of the tear. A suture that is put in near the edge, Avithout taking 
into consideration the fact that the muscular part contracts, docs not give the 
structure the support it needs. One should therefore put in a suture deep enough 
to grasp the muscularis, but Avithout constriction. If one pays attention to this 
point, they heal up in a A'cry satisfactory Avay. 

DR. N. SPllOAT HEANEY, Chicago, III. — Recently I saAv a case in the AA’ard 
at tlie Presbyterian Hospital, a Avoman married eight years, 30 years of age, aa'Iio 
had had fiA'c cliildrcn and after each one of the deliveries she liad been operated 
upon by a “prophylactic” surgeon and a cerA-ic.al repair done. Noay in eight years 
of married life she had had fiA'o children, been in the hospital fiA'c times on that 
account and fii’c times subsequently for repair of the cervix. Wlieii I c.xamined 
her she had a marked retroA-ersion and some prolapse of the uterus. 

In my mind there is a question Avhetlier she has not noAV more chance of be- 
coming carcinomatous as a result of fiA'c operations on lier cervix than if she had had 
five babies in the hands of a midwife and been just ordinarily attended to. 

DR. LILIAN K. P. FARRAR (closing). — I Avill speak first of intraccrvical 
carcinoma. Wc liai’e found frequently that intracerA'ical carcinoma is often mis- 
taken for an earlj' carcinoma and it is not until Ave begin to dilate the cervix 
that Ave find there is an intracervical lesion. Wc use radium in exactlj' the same 
Avay as AA*e do in the squamous cell type but place the radium a little higher iii 
the cerAux to coA’er the area involved and then employ the same technic in fastening 
the radium in .situ. 

The question of routine inspection iminediatcly after deliA'cry I think has already 
been aiiSAvercd by those aa’Iio liaA’c been doing an immediate repair of the cervix. 
I have been interested in this since I began to look up the literature of cervical 
carcinoma. 

As to the matter of hereditary carcinoma I found in reading tlie cancer reiiorts 
in the recent survey that it is bclicA'ed inheritance plays almost no part in the 
Occurrence of carcinoma. 
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As to the frequency of carcinoma occurring in rvoinen who have borne children 
in comparison with rvomen who have not borne children I am indebted to Dr. K. L. 
Dickinson for the information that 80 per cent of all women are married, and that 
70 per cent of these bear children, which should make the incidence of carcinoma 
in married women approximately 55 per cent. The incidence however is 9G per 
cent in this series of 300 cases, and higher in other aeries reported, and probably 
really higher in this series, because many of the women who stated they did not 
have children, probably meant they did not have living children. 

Now as to whotlier cancer has been observed in a repaired cervix and whether 
cancer is less likely to occur after five repairs, as in the case reported by Dr. 
Heaney. The presence of a tear in the cervix is frequently the cause of a one 
child sterility, thus the paticiit referred to perhaps might not have had the 
other four children if she had not been repaired. I have not been able to nnd 
anything in the statistics in regard to cancer occurring after a repair in the cervix 
'but both Dr, Davis and Dr. Hirst have told me they have never seen cancer occur 
in a cervix that has been repaired. Dr. Davis has advocated immediate repair 
of the cervix for eighteen years and in rei)!}' to an inquiry wrote to me three 
days ago that ho is still in favor of making an immediate repair of a laceration in 
the cervix. Dr. Hirst is still doing what he advocates — an intermediate repair. 

Dr. Schumann said he had been taught to look for l.-icerations and to repair ihom 
at the time of labor. We have not had this teaching Unit he has been fortunate 
to have had in Philadelphia. I do not mean to imply that immediate repair of 
lacerations of the cervix is anything new. It is an old subject that has been 
up many times and discarded many times as impracticable but with more women 
being delivered in hospitals and more attention being paid to immediate repair 
of the lesions in the vagina and pelvic floor I have brought this subject up again 
in an effort to offset the increase of carcinoma in the cer\’ix. 


Dr. Frank A. Pemberton, Boston, j\Iass,, (by invitation) read a paper 
on The Eolation Between the Treatment of Cancer of the Cervix 
and the Cell Type. (For original article see ])age 536.) 

DISGUSyiON , 

DR. CAREY CULBERTSON, Chicago, III.— This is the first time so far as 
T know that this subject has been presented to tiiis Society. Before the studies 
made by Martzloff, Pomeroy and Straus and others, it was believed that carcinoma 
originating in the cervical canal yielded to radium better than carcinoma in other 
sites. Tliis paper e.xplains in a large measure such belief. 

q'hc long continued .spinal coll type, which we see in epitheliomas of the skin — 
carcinomas which really become chronic you might say, and where the patient 
lives for years, is not seen in the uterus. I have scon a patient in the last year 
whom I operated upon two years ago for procidentia. At that time she liad had 
a carcinoma of the breast for fourteen years. She is still living. Wo do not see 
tilings of that sort in the uterus nnd we are not warranted, therefore, in giving 
the patient a better prognosis alone on the basis of finding a spinal cell type, 
rather than a transitional or a fat spindle cell or an adenocarcinoma. 

DR. EMIIj NOVAK, Baltimork, Md. — I believe that tlie essayist very properly 
emphasized the fact that the Iiuman factor, rather unfortunately, plays an im- 
portant part in the scheme of classification by cell type. There are certain 
cancers which are definitely of the spinal cell type, and others which are just as 
definitely of the fat spindle cell tjqie, but many cases will occur in which tlie 
cell type will be differently interpreted by different observers, as between the spinal 
ceil and transitional, fat spindle cell and transitional, etc. Eurthcrniore, it should 
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be emphasized that iu order to draw proper conclusions one should study not one 
but many sections from each case, as one and the same cancer may show quite 
different pictures in different areas. Por example, the growing margin not in- 
frequently presents a picture quite different from that of the older and degenerating 
parts of the tumor. The same general statement applies to the interpretation of 
the proportion betaveen stroma and cells. 

In spite of these drawbacks some valuable data appear to have crystallized out of 
such work, particularly the fact that in the cervix, contrary to avhat might have 
been expected, the spinal cell group possesses a definitely lower grade of malignancy 
than the basal cell type. On other epithelial surfaces, such as the face, it is of 
course the basal cell tjqpe which is relatively benign. This work is in line with 
the work of Broders, whose studies of cancer cytology have led him to the con- 
clusion that the higher the differentiation of the cell, the lower its relative 
malignancy. As the spinal cell is a highly differentiated type one is not surprised 
at the conclusions of Dr. Pemberton and also of Martzloff as to its lower degree 
of malignancy. The surprising thing is to understand why the spindle cell type 
is so much more malignant in certain other epithelial surfaces. 

DE. PEAKK W. LTNCH, San Francisco, Cal. — Quite recently I had the 
opportunity to review tlic eases treated by radium which after five years were 
considered cured. I was astonished to find th.at there were 306 cases, treated 
with radium, with but 40 per cent of cures. 

San Francisco holds the very unenviable position of having tlie highest cancer 
rate of any city in America. Of 250 cases seen in my small clinic, 107 have 
now gone through the five year period, and as we follow' this w’ork we realize that 
radium is not the method to be featured. If radium cures only 40 per cent of 
operable cases and 15 per cent of inoperable cases, there must be something beyond 
the action of radium itself. We have not been able to come to any conclusions 
concerning this factor. There is an individual variation in the type of growth, 
and in our 107 cases w'c have found a very large percentage of transitionals even 
though we have cured 60 per cent by radical operation, Eepeated sections must 
be taken from the cer\'ix, because a section from one spot does not necessarily 
reveal the essential lesion growing there. 

DE. J. HOFBAUEE, Baltimore, Mu. — S ince the w'ork of Doederlein’s clinic 
has been mentioned, I should like to discuss it inasmuch as I was associated with 
this clinic for some time. 

We likewise reached the conclusion that the histologic findings in cervical car- 
cinoma give no clue to the prognosis. We must also bear in mind that the excision 
of cancer tissue for biopsy is not devoid of danger, for this procedure may favor 
the spread of carcinoma cells. 

Doedcrlein frankly admitted on several occasions his disappointment with the 
results obtained by radium treatment, and, at my suggestion, a new method was 
introduced in liis clinic and has been practiced as a routine for the last three 
years. 

It is generally admitted that progress in the radium treatment of carcinoma 
of the cervix is possible only if we are able, first, to render more cfilcicnt the 
defensive mechanism of the body against the carcinoma; and second, if we can 
sensitize the ceiudcal cancer and make it more susceptible to the destructive action 
of radium rays. Tliis was the problem. In our studies, we found tluit if we applied 
a third of the erythema dose of x-ray to the region of the hypophysis, an increase 
of about a million red cells occurred in the blood. A marked increase of the 
eosinophilic cells and of the cholin contents of the blood was also noted. The 
effect of pituitary radiation on the cervical carcinoma itself was demonstrated 
by the study of successive excisions of pieces of the carcinoma — the first excision 
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being made immediately after admission, the second a -week after the radiation of 
the hypophysis. In the second specimen the carcinoma cells are found to have 
undergone a marked degeneration and the connective tissue showed a definite 
dilatation of blood vessels and a cellular reaction as well. The stimulation of the 
defensive forces of the body is thus demonstrated. This is quite in harmony with 
the statements of Sajous that the pituitary, through the intermediary of thyroid 
and the adrenals, may stimulate the defensive functions of the body. The patient, 
having thus been prepared by the radiation of the hypophj’sis now receives 100 
milligrams radium bromid locally applied to the cervix in the usual manner. 

The results in Doederlein’s clinic have been summarized by Voltz, who claims 
that the new method has markedly improved the final results. The same method 
has of late as well been used in cases of carcinoma of the uterine body. (See 
Miinch. Med. Woch., 1925, No. 1; Klinische Woch., 1925, No. 29; Acta Eadiologica, 
1926; Zentralbl, f. Gyniik., 1926, No. 14.) 

DB. WILLIAM P. HEALY, New York City. — ^At the Memorial Hospital we 
have so far been unable to regulate the radium and x-ray treatment of cancer of 
the cermx upon histologic findings. Dr. James Ewing at my request went over 
a series of my cases just within the last month, basing his findings entirely upon 
Boder’s specifications. It w’as interesting to find that practically 88 per cent of our 
cases came into what might be called the transitional, or rather favorable group; 
18 per cent of these ■were absolutely favorable, that is of the adult type of cell, the 
spindle cell that Dr. Pemberton refers to, 70 per cent were mixed transitional and 
spindle cell or adult type and would lean more to the nonmalignant than the highly 
malignant tj'pc of cell; the remaining 12 per cent were of the highly malignant, 
undifferentiated, embryonal coll type. 

Wo find that the treatment of cervical cancer cannot be based in any way 
upon histologic findings; all that is gained is a prognostic point of view. You 
can say that an adult type of cell may have a better prognosis than one of the un- 
differentiated, embryonal tj-pe, but the treatment of the case must be, as Dr. Pem- 
berton has said, based upon getting into the lesion the greatest total amount of 
radiation that you can get in safely, to bring about not only rapid regression of 
the primary lesion, but the proper kind of local tissue reaction. We feel that the 
tissue reaction is infinitely more important in the cure, or apparent cure, of the 
disease than the actual destructive effect of the radium on the cancer cells. 

DB. FLOYD E. KEENE, Philadeltoia, Pa. — In our clinic at the University 
Hospital we have been very much interested in determining whether or not the 
Ij^pe of the predominating cell in carcinoma of the cervix might be of value from 
the standpoint of prognosis and I must confess that thus far we have been very 
much disappointed. 

Doctor Kimbrough has recently reported upon 263 cases of carcinoma of the 
cervix that were treated over five years ago. Of this number the best immediate 
results were obtained in the basal cell tj-pe (5S per cent), the poorest immediate 
results in the transitional type (41 per cent), the best ultimate results in the 
prickle coll type, the poorest ultimate results in the basal cell typo, while adeno- 
carcinoma occupied the intermediate position. The higher malignancy of the basal 
cell tj-pe is almost entirely offset by its ready response to irradiation, thus making 
the final results practically the same in all. 

DB. GEORGE GRAY WARD, New Y’ork City.— At the Woman’s Hospital I 
had our pathologist study our cases from the vieivpoint that Dr, Pemberton has 
presented and without knowing what the ultimate result of the radium treat- 
ment was, he finally reached the opinion that classification in accord with cell 
type was unsatisfactory as a prognostic factor, and that it could not be relied 
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upon, because the piece of tissue removed was often not sufficient to base an 
opinion concerning tlie nature of the cancer present in all parts of the cervix. 
In the prognosis a great many other factors have to be considered such as tlie 
patient’s age, general health, stamina, etc. 

DB-. ALPEED B. SPALDIISTG, San Erancisco, Cal. — I have given all cases of 
cancer of the cervix to the radium department for the last two years and have 
agreed not to operate for five years. Recently we reviewed the histopathology 
of over 100 of these cases and have observed some interesting facts bearing on the 
classification of tumor cells. Just as the essayist has said, we have observed that 
about G per cent were of the adenomatous t 3 ’pc. The solid forms were studied 
according to the classification of Schottlaender and Kermauner and we found that 
24 per cent were ripe, 30 per cent mid-ripe and 4G per cent unripe. Thirty-two 
per cent of the total showed "mixed forms,” but in all of these one tj'pe of cell 
predominated. The unripe cancers of the cervix seem to be the most malignant 
type and have the greatest rate of growtli so tliat a greater proportion when first 
seen will have extended to parametrium or vaginal walls. But they react better to 
radium treatment, and our cases of unripe tumors with disease limited to cerdx 
have been cured. Tlie ripe, on the other hand, although of slower growth and less 
malignant, seem more resistant to the effect of radium, in fact it seems as if 
radiation sometimes only results in aceeler.ating tlie rate of growth. Eor this reason, 
we are inclined to doubt whether this type of tumor, when limited to the cervix, 
should be radiated at all, but rather be treated solely bj’ radical operation. 

DR. PRANK A. PEMBERTON (closing). — I agree with the speakers that it is 
difficult to classify these different types of cells. IVe also feel that the transitional 
group is the dumping ground for the others. 

What I wanted to bring out especialty was that the dosage should not be varied 
according to the type of cell, but that the patient should get the full dose cveiy 
time. I believe this gross classification is the one that has been adopted by the 
American College of Surgeons. 

Dr. W. a. Scott, Toronto, Ont., read a paper on The Present Status 
of the Induction of Labor by Means of Pituitary Extract. (For 
original article see page 571.) 

DISCUSSION 

DR. JOHN O. POLAK, Brooklyn, N. Y. — The red flag of danger should be 
put up against pituitary extract. A fetal mortalitj’ of thirteen in 198 inductions 
is something that must be considered. When should we induce labor? When are 
we justified in doing it in the light of a 6 to 7 per cent fetal mortality, when we 
can get a 2.1 per cent mortalitj' or less in our general obstetric practice b.y in- 
telligent expeetanej'? There is in mj' opinion no place for induction of labor in 
contracted pelvis. The overgrown child is made a good deal of, and yet we all know 
that many of them will pass through, and those that will not, will come out better 
by section. Therefore, I want to enter my- voice against any' plan of induction 
of labor because all methods of induction of labor carry with them a greater 
morbidity aiid an occasional mortality'. 

DR. W. A. SCOTT (closing).— The point tliat Dr. Polak made is the point that 
1 tried to cover in the first paragraph. The indications for induction were not 
considered in my ('jiiestionnaire. They' vary greatly' but, as I pointed out, there 
is no question at all that if the general medical public feels that they' have a method 
that is easy' of technic and safe for both mother .and child, many' more inductions 
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•will l)c done than if they feel tliat the method of inducing labor is not easy and 
that it does carry with it some danger. Therefore, I think that -warning is very 
well given. I do feel, liowcver, that one should not indiscriminately refuse to 
induce labor. If the condition that is existing in a given patient carries with it a 
greater danger than the induction of labor, then I feel that induction of labor 
is indicated and in my own practice I do attempt to follow that principle. It is, 
tlicrefore, only an error of judgment if I induce labor too frequently. 

Du. E. L. King, New Orleans, La., (by invitation) pre.sented A Pre- 
liminary Report on Liver Function. Tests in the Toxemias of Pregf- 
nancy. (For original article .see page 577.) 

DISCUSSION 

DR. OTTO H. SCHWARZ, St. Louis, Mo, (By invitation). — ^Dr. King has 
.selected the two tests for liver function, or at least for some phase of liver func- 
tion, which have been recently reported bi' .several authorities to be the most 
valuable. Carl Greene of the Mayo Foundation and his coworkers have come -1,0 
the conclusion that the phenoltetrachlorphthalein test and the Van den Burgh 
test are the most valuable. The former was first used by Rosenthal. He has re- 
cently substituted bromsulphalein, the dye which Dr. King has used. 

In the study of Greene and his coworkers, which involves chiefly cases of jaundice, 
due botli to benign and malignant causes, the dye test and the Van den Burgh 
test ran parallel as indicating the degree of impaired function. Interesting in Dr. 
King’s work is the fact that he has found the Van den Burgh test negative jn 
cases of preeclampsia and eclampsia, in which the liver involvement would be expected 
to be chiefly in the periphery of the lobule; the dye tost showed impairment here. In 
cases of early toxemia, in cases of severe vomiting, in which the centr.al portion 
of the lobule is involved, both tests ran parallel. 

Our own experience with these tests has been limited to the phenoltctrachlor- 
phthalein test. In the main, our findings agree very well with the results of Dr. King. 
I have recently consulted Dr. Dieckmann, who has been carrying out this work, and 
he feels at present, that at least in early pregnancy the test runs parallel to 
the glycogen content of the liver. If we have a liver with marked fatt}'- infiltration 
the test will show a marked impairment. By the ingestion of largo amounts of 
carbohydrates the fatty infiltration usually promptly disaiipcars and the liver func- 
tion test approaches the normal. Dieckmann feels that in this way one can watch 
the early toxemias of pregnancy, clinical improvement running parallel to the de- 
gree of impaired liver function as indicated by the test. We have had several cases 
in which the test has proved unusually interesting. In one instance it was neg.ative 
in a very severe case of nephritic toxemia in early pregnancy. The patient had 
a marked hypertension and a large amount of albumin in the urine. She was 
well known as a nephritic before her pregnancy. In another case, a fatal case of 
eclampsia with convulsions in which the liver at autopsy showed a marked lesion, 
there w.ns absolutely no retention of the dye. 

DR. EDMUND B. PIPER, PniLADELnuiA, Ihv.— -I am glad to learn that Dr. 
King has much the same feeling about these tests that I have had and Dr. 
Schwarr. has, that is, they arc not absolutely paramount. Such a test unquestion- 
ably has its value and its place, as 1 see it, in the cases of hypcrcinesis gravidarum. 
Possibly it would help us to know the time when to termmate pregnancy, if it is 
necessary. I don’t believe that laboratory tests will ever clearly designate wliat 
wo sliould do in the treatment of eclampsia or the preeclamptic state. To best 
ilhistratc that, take the type of case I have always been taught to look upon as 
the liver type of toxemia, or the low pressure type in which there is no rise of 
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blood pressure, very little if auy albumin and not many of the clinical symptoms. 
I remember one case veil vliich was seen in the out-patient department of my 
dispensary at. the Philadelphia Lying-In Hospital, in which our records showed 
that within three days she had a blood pre.ssure of 115, practically no albumin and 
no symptoms. She came to the Hospital at midnight, complained of nothing except 
that she thought she was in labor. She wms not progressing rapidly and was 
allowed to go back home. She returned at 3 o’clock definitely in labor. At 7 
o’clock she had a convulsion and was dead in an hour and a half. What liver 
function test could control a case of that character? 

All studies in liver or kidney function tests may be of great value, but we must 
not forget the clinical picture that goes with it. 

HE. J. HOPBAUEE, Baltimore, Md. — T he signal importance of liver changes 
in the toxemias of pregnancy was first emphasized in my monograph on the “Toxi- 
coses,” and I was able to adduce evidence that in hyperemesis we have to deal 
with glycogen deficiency of the liver and of the placenta as well. Based on the 
severe disturbance of the carbohydrate metabolism, a functional liver test by the 
use of levulose was suggested. I still maintain that appearance of levulose in the 
urine after the oral administration of 40 grams of levulose indicates an ominous 
damage of the liver. As to the experimental production of liver changes closely 
resembling the changes encountered in cases of pernicious vomiting, I refer to 
a paper recently read before the New York Obstetrical Society.* 

Another valuable liver test, based on the same principle as the levulose test, 
consists in the persistence for more than three hours of hyperglycemia after the 
oral administration of 20 grams of glucose. 

An exceedingly high level of bilirubin in the blood is characteristic of severe 
cases of eclampsia. 

DE. JOSEPH L. BAEE, Chicago, III. — ^Wo have all been taught to regard 
eclampsia as either nephritic or hepatic in origin. We have all tried to treat 
eclampsia by prevention rather than by cure if possible. The urologists and the 
internists have recently been urging the value of two renal function tests which 
may bo correlated with the hepatic function tests in this discussion. They claim 
for them a delicacy far beyond anything brought out heretofore for renal func- 
tion. If it is true that these tests reveal renal dysfunction in women, apparently 
well, then the hypothesis which I advanced before the Chicago Gynecological So- 
ciety this spring might be worth considering, namely: “that the woman docs not 
hecome nephritic hecause she is an eclamptic, but becomes an eclamptic because 
she is already a nephritic.” 

DE. E. L. KING, (closing). — There are one or two other points that I want to 
mention that I did not put in the paper because they were not really germane 
to the subject. We have found in eclampsi.a the uric acid of the blood being high. 
The sickest patient that I had, showed a blood uric acid of 11.4. She had 15 
convulsions, a blood pressure of 200, temperature of 100° and anuria. ^ She re- 
covered. We have found that the uric acid in the blood corresponds roughly to 
the intensity of the toxemia. 

There is one danger that has been mentioned in regard to the use of these 
compounds in testing liver function, and that is that they may break down in the 
liver and give rise to the corresponding halogen acids. 

Another point to stress is that there must be considerable liver damage before 
these tests show any reading. 

Dr. Piper mentioned the annoyance of multiple puncture of the veins. We work 
it in this way: When we proceed to make these tests we make one puncture with 


*See this Journal, Issue of August, 192C. 
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the needle, taking out the blood for the ‘Wasscrmann, for the blood chemistry and 
for the Van den Burgh test, and give through the same needle the Eosenlhal dye. 
Another puncture is made % hour later to get the serum for the Rosenthal test. 
So we only make two punctures for the various tests. If positive, we will repeat 
the Rosenthal test in two or three days, but not oftener than that. 

’ I believe the test will bo of value in two ways: first, in helping to determine 
for or against the induction of abortion in cases of hyperemesis. Then, secondly, it 
will be of value in assisting us to differentiate between preeclamptic and nephritic 
toxemias. I believe we can be more conservative in inducing labor in nephritic 
toxemia so if we can differentiate, we can wait a little while in the nephritic 
type, whereas it would be dangerous to wait in a case of the preeclamptic type. 

Dr. R. R. Huggins, Pittsbiirgli, Pa., read a paper entitled Ligation of 
Pelvic Veins in Thrombophlebitis. (For original article see page 
562.) 

DISCUSSION 

DR. N. SPROAT HEANEY, CniCAGO, ItL.— May I ask Dr. Huggins if he will 
describe to us a typical hypothetical case in which he would feel that a ligation 
of the thrombosed vessels would be indicated, because I fear otherwise the discus- 
sion will go afield. Por my part I would like to have the discussion limited .as 
much as possible to the tj^ie of case for which Dr. Huggins would advise operation. 
I would like to ask before the discussion of the paper whether he ligated the vena 
cava, or was that a misstatement? 

DR. R. R. HUGGINS. — ^I am very sorry that my paper is not clearer. This 
is the kind of a case that I am talking about: A patient is seen four or five days 
after the onset of temperature. There is a history of one or more chills, a fall 
of temperature to 99° followed by rise to 104° to 105° and oven as high as 106°, 
recurring day after day uith an absence of any causative findings in the pelvis 
in the nature of an extensive infection within the broad ligaments secondary, of 
course, to a spreading lymphangitis, and absence of positive blood culture findings 
under ordinary methods. The last case reported was operated upon by my asso- 
ciate, Dr. Cashman. In this case, the pus in the vein contained a pure culture of 
the colon bacillus. Generally, blood cultures are negative and this is one of the 
strongest points in the differential diagnosis. "With such a patient, the symptoms 
going on from day to day, without signs of improvement but apparent evidence that 
the patient is slipping, operation under these circumstances is in my opinion justified. 

The vena cava was ligated in one of the bad cases. The patient lived for 
two weeks without any more srvelling than she had before the operation, because 
the common iliacs were both plugged with clots. The complete plugging of the 
veins was in this instance equivalent to ligation. 

DR. 0. PAUL HUMPSTONE, Brooklyn, N. Y. (By invitation). — Dr. Huggins 
lias for years persistently urged the av.ailability of this treatment for pelvic throm- 
bophlebitis. Possibly the sjmdrome which ho has just described may solve the point 
upon which this procedure has hung for many years; namely that the indications 
for surgical intervention are so difficult to determine that the results of operative 
treatment are no better than nonoperative treatment. However if I understand liim 
correctly, the mortality in liis cases is just .about tlic same as it has been. 

May I just cite some factors which m.akc this treatment illogical, in my opinion: 
first, the multiplicity of the veins out of the pelvis. The only place where this 
surgical procedure has been successfully applied is where there is only a single 
emiss.ary vein. We believe that there arc occasional hematogenous infections of 
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these veins in tlie pelvis from distant focal infection. We believe the greatest 
advance in the management of this condition in the last ten years to be in 
prophylactic treatment, first by primary repair of all cervical injuries; and if wc 
put a little mercurochrome in there, ve believe the danger of infection is further 
diminished. Second, by the adoption of the principle of a continued complete 
contraction of the uterus after labor. Infections of thrombi in the sinuses arc' 
very much less likely to pass out llirough the veins of the uterine •wall if the 
uterus is kept firmly contracted. 

In Brooklyn we have had considerable success by treating these cases with small 
repeated transfusions; direct transfusions of not over 250 c.c. about every four 
or five days with a veiy carefully matched and typed patient. 

DK. JOSEPH BEETTAUER, Nkav York Cii’y. — ^Dr. Humpstone has expressed 
my sentiments only in part; he has tried to make it appear an easy problem to 
diagnose this pathologic condition, but I must confess that my experience has 
taught me the contrary. 

The patient who died with an abscess in the pelvis is not a case for discussion 
here. 

I believe that those of you who are engaged in special work in the big centers, 
will agree with }nc that the occurrence of this condition has decreased decidedly in 
the past fifteen years, and even without the hospital records at liand, I can state 
definitely that it has become rather rare. Twenty-five or thirty years ago, wc sa'W 
a great many cases in New York City. 

I operated upon my first case in 1909, and went at it hesitatingly. It was one 
of those very bad eases, exactly like the one shown on the screen a moment ago. 
An incision was made and both ovarian veins were found filled with blood; I 
ligated and cut through with the cautery; there was no sign of a thrombus. The 
patient had no chill for thirty -six hours, but died after five days; at autopsy the 
vena cava was found filled with pus. There was a small lateral thrombus which did 
not entirely obstruct the lumen, but there was practicallj' no fiuid blood up to the 
diaphragm. 

Of course, you may say that the process started in the pelvis, and that wc 
were weeks too late in our attempt to cure the patient by operation; I have operated 
since, however, and at autopsy have seen this ver 3 ' type of case with perfectlj' free 
ovarian veins, and without thrombi in the pelvic veins. If nothing can be felt 
in the pelvis and if the blood culture is negative, an cxploratorj' incision is an 
entirely different proposition. An abscess which could not be detected bj' bi- 
manual examination, m.aj^ bo found in anj' of the internal genital organs, and be 
the cause of the condition. 

DR. REUBEN PETERSON, Ann Arbor, Micu.— I n the early nineties I thought 
I had solved the problem of puerperal infection by early removal of the uterus. 

I performed the operation a number of times but with indifferent success. The 
trouble was that mj- reasoning was wrong in that I was dealing with a blood 
stream infection which was affected verj- little, if any, bj' removal of the uterus. 

I am afraid Dr. Huggins’ suggestion of Ij'ing off the pelvic veins for puerperal 
infection is also based upon pathologj" equallj* wrong. It is what wc would like 
to do, treat these cases surgicallj', if wc could be convinced that it would do anj 
good. As Dr. Humpstone has said, there are manj’ infected veins in these cases 
and it would be difficult to decide which veins to tie. The main argument against 
the procedure is, in ny opinion, that wc are dealing with a blood stream infeefion 
when the damage has been done and tj'ing of veins would do verj’ little, if anj 
good and probably would do harm to a patient .alreadj' badh' handicajiped b^ 
severe infection. 
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DK, OTTO n. SOHWARZ, St. Louis, Mo. — I know of no phase of puerperal in- 
fection in which accurate bacteriology is so important as in severe cases of throm- 
bophlebitis. Although anaerobic streptococci were isolated as early as 1895, it was 
not until the work of Schottmuellcr in 1910 that these organisms were considered 
as playing an important part in the etiology of puerperal infection. These organ- 
isms are xiarticularly apt to cause thrombophlebitis. They have the property of 
subsequently dissolving the thrombi, small particles breaking away which give rise 
to the spread of the infection, invol\-iiig particularly the lungs. 

Schottmuellcr has reported many cases. lie has also attempted ligation, feeling 
that to get any sort of results it is necessaiy to ligate the internal iliac veins on 
both sides, us well as the ovarian veins. IJis results have not been sufficiently good 
to advocate the operation to any great extent. He emphasizes that if ligation is 
to be successful it must be done early, that is, not longer than two weeks after 
the onset of the disease. It seems to me that this is a point which gives rise to 
the greatest difficulty, because a good many cases if left alone will clear up 
spontaneously, and those which are ligated late in the disease give very poor results. 

We have been growing our bactcriologic cultures both under anaerobic and aerobic 
conditions. Wo have had three interesting eases of blood .stream infection in 
which anaerobic streptococci wore recovered from both the uterus and the blood 
stream. These cases we had hoi)ed to cure by repeated transfusions. They all de- 
veloped lung lesions. One of these cases recovered and two died from pulmonary 
com])lications in spite of numerous transfusions. 

The indication for ligation, in my mind, would exist only in those cases which 
arc definitely duo to anaerobic streptococci and not due to the ordinary pyogenic 
organisms; and secondly, that ligation be performed only in those cases at Guch 
a time when the lung lesions make their appearance, in the hope of preventing 
further dissemination of thrombotic particles, and by good supportive treatment 
in addition give the patient a chance to combat the infection as it exi.sts at that time. 

Dll. .TOni^ O. rOLAK, Buookia’k, N. Y. — There is one correction I would like 
to make in regard to the cause of thrombophlebitis. My impression is that it origin- 
ates in the placental site and that the relaxed uterus with a vaginal flora rep- 
resents the etiology in a very large number of eases. 

In regard to the. point that Dr. ITuggins has so well brought out, I .am frank 
to say that ho has not made it one bit clearer to me rvlicn I should operate. I liave 
operated under just the indications that lie has, and have had a mortality higher 
than when we did not operate. 

r have once in a while, probably once in two or three years, j-ielded to the 
temptation of doing surgery in these puerperal cases, and then my pathologist 
and T go over the material and arc surprised to see how I have disseminated the 
infection through the barrier.s that nature has put up. 

Dll. EDMUND 11. DTPEll, 3’nin.\nEnPHi.\, Pa.— -I want to ask Dr. Huggins if 
he has ever asked these patients if they had a pain in that .side for six of ciglit 
weeks previous to confinement? I have found in some cases where a lesion de- 
veloped on one side, th.at there was a p.ain on that side previous to confinement, 
anil there might have been a focus of infection in the general organism before this 
one lit up. 

I believe that multijile incisions, or any incision, where there is no pus, may 
eliange a condition which is taken care of by the lymphatics into a blood stream 
infection. Some of the gentlemen who have, discussed this paper liavo apparently 
gone on the hypotlie.sis that there was blood stre.am involvement in the cases that 
Dr. Huggins spoke of. 1 thought he was speaking of the cases that had definitely 
no blood stream infection. .Wh.en ligation is done the veins must be opened and 
thus you will enhance the chances for a blood stream infection. 
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DB. C. JEFF MILLBB, Nirw Orleans, La. — ^I n 1917 I made a collection of 
all the material on this subject reported in ,the literature, and even secured the 
autopsy reports in detail to see just how far we were justified in performing tliis 
operation. I had had one or two very dramatic results from ligation of the veins, 
and I thought the study might be of value. When I had collected all the reports 
and saw the variety of the veins involved, I began to be skeptical about the opera- 
tion, and after I had done about five cases I became more conservative and have 
not done a ligation since. If the operation is done early, it is frequently un- 
necessary, if it is done late, it is always useless. In the cases where only one vein 
was involved, as the ovarian, ligation would often control the infection. When the 
internal iliacs were involved and ligation was done, the mortality was much higher. 
Wlien ligation of the external iliacs was indicated, the recoveries were few. The 
series included a few cases of ligation of the vena cava, and I cannot recall that 
a single patient lived after the operation. 

There are undoubtedly cases in which ligation of the thrombosed veins will ward 
off a fatal issue, but the pitfalls of diagnosis, the difficulties of deciding on the 
proper time for operation, and the fact that so many of these patients recover 
without interference make one hesitate to resort to the operation very often. The- 
oretically it should be done when the condition is acute, wliich will mean that many 
unnecessary operations will be performed. On the other hand, when the chronic 
stage is reached, the veins are often crumbling and perivenous pathology exists, 
so that simple ligation is not indicated. Besection of the veins, however, increases 
the risk to the patient and is not generally a satisfactory procedure. Pulmonary 
and cardiac lesions are definite contraindications. 

The operation unquestionably has a definite field, but it is a very limited one, 
and I cannot agree with Dr. Huggins that it should be the rule in septic throm- 
bophlebitis in the early stages. 

DB. HIBAM N. VINEBEBG, New York City.— T his paper has gotten so many 
knocks, and as I feel that I am partly responsible for having introduced this 
operation in this country, I might say a few w’ords in its defense. 

I reported the first case in January, 1908, probably the first case done in this 
country. Then I presented a paper on this subject in 1910 to this Society. I said 
from the outset that the difficulty was in determining what were the indications. 
I am given credit for having considerable clinical sense and I may say for myself 
that in those cases upon which I operated the pathologic conditions of the uterus 
and the pelvic veins showed that the patient’s chances of recovery were rather small. 

Now the diagnosis of the condition is very simple. You see these excursions of 
up and down temperatures, chills may bo present or not, and very little is to be 
felt in the pelvis or even through the abdominal wall. To wait until the disease 
reaches the vena cava and then operate, when there is a retrograde process, when 
the legs are swollen from the thrombosed vessels, is unwise because then the dis- 
ease has passed beyond control. If there is real infection of the veins and I have 
operated on cases in which the ovarian veins were as thick as my thumb ^merely 
passing a ligature around them does not seem to be sufficient. I have always ex- 
cised them, and in some cases as high up as the vena cava. 

In the ten cases upon which I operated, as far as I can recall, there were six 
recoveries. 

DB. FRANK W. LYNCH, San Francisco, Cal.— If I understand it correctly, 
the essaj’ist has only seen indications for this operation twelve times in fourteen 
years, which is, of course, something we should think of. 

I do not think that the negative blood culture proves that there is no systemic 
infection. 
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DE, E. E, HUGGINS (closing). — ^Eeplying to Dr, Piper, I have never seen 
a case where there was a complaint of pain previous to confinement. This is \m- 
doubtedly a blood stream infection. The only difference between it and septicemia 
is that it is a milder form and is localized. These bacteria are going through the 
blood stream, but, as yet, we are unable to find them. The cases I report have been 
operated after careful study and after the exiiaustion of all other methods of treat- 
ment. After a patient has been observed for 12-14-or 16 days, one should be able 
to calculate as to the possible outcome. It is possible, of course, that we may 
operate upon a patient who would recover without operation. The one point that 
I want to make in this paper, and apparently failed to get over, was that it was 
not hard to open an abdomen and look into it. In our experience, it has never 
shortened a patient’s life, and it is not difficult to discover infected veins. If they 
are not infected, they should not be ligated. 

A careful study of these cases will show a difference between the more serious 
ones, and those that are getting better for a period of days. It is not an operation 
for every day; it is an exceptional one, and one that should be held in abeyance 
and I am not especially enthusiastic about it, and am not upholding the operation 
in a radical way. I am merely tr 3 'ing to indicate that occasionally there is a case 
that justifies an exploratory incision and a life might be saved, otherwise lost. 

DE. GEOEGE GEAY IVAED, New York City. — Will you just state how long 
3 ’ou waited after the infection started in this scries of cases? 

DE. HUGGINS. — I have here a report of twelve cases. Pour of these patients 
died and eight got better, but they were all desperately sick. They were not mild 

cases that I operated upon. The cases that died had gone from four to eight 

weeks. The ones that recovered were operated upon within eighteen days. 

Dr. Egbert T, Frank, New York City, read a paper on Function of 
the Ovaxy. (For original article see page 585.) 

DISCUSSION 

DE. M. A. GOLDBEEGEE, New York City (By invitation). — After the de- 
velopment of our technic wo studied 54 specimens of blood in that number of women 
with regular menstrual dates. Eesults of these studies are as follows: Of the 
venous blood obtained on the first daj' of the menstruation, 3 cases were positive; 

on the second daj' of the menstruation, one case negative; on the third day, one 

case was positive. One and two days before the menstruation there were 7 cases 
and all were positive; 3 to G days before menstruation there were 9 cases, 6 were 
positive and 3 were negative; 11 to 15 d.a 3 ’s before the menstruation there were 
11 cases, one positive and 10 negative; 16 days or more before the menses there 
were 13 cases, and all were negative. 

In some of these cases we were able to follow our patients through one or two 
menstrual periods and in those instances it rvas particularly ev-idcut that there 
was a gradual increase in the hormone from the tenth day before menstruation 
until the first day of the menstruation; and there w.as a period from the second 
day of the menstruation to within ten days before the next expected period in which 
there either was none or not a sufficient quantity of hormone to be determined by 
our present methods. 

In the cases of pregnancy we had difficulty due to faulty technic. For that 
reason our results are not so striking as they should be. However, with the per- 
fection of the technic we feel that the results rvill be more concordant. Eesults of 
the studies in pregnancy cases are: 6 to 8 weeks pregnant, there were 9 with 4 
posiUve; 2 to 4 months pregnant, there were 5 cases, 1 positive and 4 negative; 
4 to G months pregnant, there were 6, 5 positive and 1 negative. 
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Tentatively, ve feel that in all cases of pregnancy ive will he able to obtain 
more positive results. Our later cases all gave positive resulls. 

It is rather difficult to obtain menstrual blood, especially on the first clay of 
flow. For this reason the number of cases is small, but in only one instance did we 
fail to observe a positive reaction. Of coui'se, of menstrual blood we never ob- 
tained the large amount which could be procured from veins. In eases of menor- 
rhagia and metrorrhagia, both in the venous and uterine bloods, we have rarely 
ascertained the hormone. The only exception was a young girl who was admitted 
for puberty bleeding, having bled for .several weeks. Her menstrual blood gave a 
very strong imsitive reaction. liHiether this signifies that ovulation occurs during 
this period of bleeding we .are not yet able to state. 

HE. JOSEPH BEETTAUEE, Hew York Citv. — I wish to congratulate Dr. 
Frank upon his results, and the Society upon the fact that this important work has 
come from among its members. Dr. Frank’s warning as to the serious aspect con- 
nected with the use of certain prcpar,ations in our work, should receive our earnest 
attention. 

DE. EMIL NOVAK, Ealtimoee, Md. — T he essayist’s general conclusion, that the 
female sex hormone is to be found not only in the follicle but also in the corpus 
luteum and placenta, and that these structures are therefore to be grouped vogether 
as a “gestational gland,” is rather confusing to those of us who arc chieflj' con- 
cerned with the human aspects of the problem. It should not be forgotten that 
there are certain very important difl'crenccs between the sexual cycle of most of the 
lower animals and that of the woman, and there is a good deal of evidence to 
indicate that in the woman the corpus luteum plays a much more important part 
in the cycle than it does in the lower animal. In the latter, on the other hand, 'the 
follicle may be relatively more important. There arc, in the human body, Jnany 
examples of synergistic actions of various ductless glands but certainly we arc not 
justified in grouping such synergistic structures as one and the same organ. 

While it is true that from a developmental standpoint the corpus luteum is simply 
an elaboration of the growing follicle, there seems little doubt that it acquires 
certain characteristics and functions which are not possessed by the follicle. Again, • 
the endometrial changes apparently associated with follicle activity arc not in any 
way to be compared to those which are apparently associated with the stage of 
full maturity of the corpus luteum. The latter are characterized, not only by an 
increase in the hypertrophic changes in the endometrium but by a totally new pic- 
ture, that of secretory activity. If, in the human being, the mature follicle is re- 
moved, the next menstruation is ajjt to be skipped. If, on the other hand, the 
corpus luteum be removed a few days before the expected date of menstruation it 
may be confidently predicted that the menstrual flow will follow, vsually within .-i 
few liours of the operation, apparently as a result of the withdrawal of the ])ro- 
teetive influence of the corpus luteum upon the endometrium. Again, those who 
have been working with the lower animals, have been .able to play the follicles 
against the corpora lutea in such a way as to make ns feel that the functions arc 
not by any means similar. 

My own reaction from all I have been able to read and observe on this subject 
and I have read all of Dr. Frank’s articles — is that the phj’siology of jncnslruation 
of women is somewhat different from that predicted by Dr. Frank. I believe that 
the follicular secretion produces the earlier .and more gradual hypertrophic changes 
in the endometrium (interval phase) but that a few days before the next flow 
the corpus luteum steps in and produces an entirely new picture, with marked 
hypertrophic changes and definite .secretory changes, producijig the well-known pre- 
menstrual or pregravid phase. The higlicst point of development in the endometrium 
is just before the onset of the flow, at wliieh time sometliing happens to check ihe 
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further development of the corpus luteum, and this something is a factor of remarka- 
ble clock-like periodicitj'. It seems to me that the only thing Ave can think of as 
causing this four ■\veekly cycle is the death of the ovum, u-hich had been given off 
about two weeks previously and which has a definite life span of probably two 
weeks. If not fertilized before it reaches the end of its trajectory, the further 
development of the corpus luteum is checked and all of the elaborate preparations 
the endometrium has made for the reception of the possibly impregnated ovum are 
rendered useless. It therefore dismantles itself and it is this breaking down or 
catabolic process, attended with bleeding, which we call menstruation. 

DK. I’EANK W. LYNCn, San Francisco, Cal. — I should like to ask Dr. Frank 
if he can give any observations he has made with the follicle secretions of cystic 
ovaries, the ones we want to believe are atrcsic follicles; and also if ho has done 
any work with the corpus luteum after the period of its regression. 

DE. CAEEY CULBEETSON, Chicago, III. — As a result of some histologic work 
we have been doing for three years or more, we have been able to determine one 
of the products from the gland cells. We have definitely shown the glycogen, but 
this gland produces something else in addition to the glycogen, the nature of which 
we have been unable to determine. Dr. Frank's report this morning would show 
that this sex hormone, whatever it is, is produced and is thrown off with the men- 
strual discharge. This tends to put a slightly different conception upon men- 
struation. The old idea, the prescicntific idea of menstruation, was that it was a 
secretion; that it was the excretion from the body of some substance which it was 
good for the individual to get rid of, and it may be that we will have to come 
back to that conception of what the menstrual flow means. 

I should like to ask this: In some women we have two types of menstruation, 
one that is better than the other, usually alternately. We have not been able to 
demonstrate in every instance a follicle and that brings up the old question whether 
menstruation depends upon a follicle in every instance or not? It has occurred to 
mo that this work of Dr. Frank’s might help to solve that problem. 

DE. JOSEPH D. BAEE, Cnic.VQO, III. — Those of us familiar with Oscar Frankl’s 
investigations are acquainted with his explanation that the ovum after discharge 
and while passing through the fallopian tube derives its sustenance by contact with 
the lining of the fallopian tube and at the same time gives off into the fallopian 
tube, and so into the circulation, a something which maintains the life of the corpus 
luteum. If then the ovum disintegrates, that activating substance from the ovum 
no longer reaches the corpus luteum; the corpus luteum itself disintegrates, the 
accumulated trypsin in the distended glands of the endometrium is released, the 
trypsin frees the capillary blood and so menstruation occurs. 

I should like to ask the Doctor, if we arc to consider this female sex hormone 
as specific for the female, even in fetal life? How does he explain the fact that 
ill the newborn breast engorgement occurs so preponderatingly in male children? 

DE. FRANK, (closing). — Our results with the female sex hormone in pregnancy 
wore unsatisfactory at the start because we didn’t know that it is present in the 
blood in minor concentration in gestation before menstruation. Since we ascertained 
that fact wc no longer get negative results. 

Our work has been purely objective. The results are extremclj' concordant, and 
have enabled mo to elaborate what I hope will prove a sound theory, yet I do not 
propose to make application of results to the human being until I know much more 
than I do at the present time, although wc arc able to distinguish hvo tj-pc.? of men- 
orrhagia and of metrorrhagia. 

Dr. Novak’s interesting remarks about menstruation I am glad to hear. I do 
not expect that our tiieory will be accepted at once and witliout opposition. We 
propo.'je to work it out in much greater detail. 
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In my paper I liave made reference to Papaiiicolaou ’s recent work in which he 
found an inlubitory substance in the corpus luteum, I have had personal com- 
munication with him and although I liave not convinced him as yet, I feel that 
wo are speaking of the same substance used in different amount. His substance 
works by suppressing ovulation, in other -words by inhibiting the maturation of the 
follicle. Dr. Herbert Evans of Berkeley, California, has another substance which he 
obtains from the pituitary gland which suppresses ovulation, by an entirely different 
meclianism. As a result of injecting his .substance there is a tremendous increase 
of the theca lutein portion of the ovary. So perhaps there arc two substances at 
■work. 

I am trying to present a large subject in a short outline and, therefore, am 
unable to deal -nith all its phases. By no means do I try to minimize the importance 
of the other glands of internal secretion. In a paper in 1917 I reported that I 
obtained the same response to the female sex hormone after removing the thyroid, 
adrenals and pancreas as wlien these glands were present. I liave never succeeded 
in removing the pituitary on account of the difficult operative procedure. 

I would like to call Dr. Novak's attention to a fact that I know he is familiar 
with. I am willing to admit that I am unable to distinguish by histologic criteria 
the exact point at which a pregravid and an early gra-vddity reaction can be dif- 
ferentiated; that is, whether it is going to be a fertile or non -fertile cycle. This 
lends evidence to my contention that these cycles at their beginning are identical. 

A striking fact came to our attention the other day. A woman offered her blood 
for transfusion — this was two days before the expected regular menses — 500 c.c. 
were abstracted but her menstruation failed to appear. We interpreted tfie 
postponement as due to the fact that too much female sex hormone was removed 
with the blood and that therefore, although the pelvic changes were well under^^ay, 
the acme was not reached because of this abstraction. 

Now as to my claim that the substance derived from corpus luteum and from 
the follicle and from the placenta are identical: that is based mainly on matters 
that I was not able to bring before you on account of the shortness of time. My 
collaborator. Dr. E. G. Gustavson, an expert chemist, has tried to purify the sub- 
stance and in the purest form whether derived from folUcle, corpus luteum or 
placenta it is indistinguishable. Pharmacologically, by three different tests, on the 
rabbit it produced the growth of the uterus which I am shoiving in the figures 
passed around, in the rat it changed the vaginal spread, and in the previously 
treated isolated rat uterus it affected the contraction rate identically no matter 
from w'here derived. I do not hesitate, therefore, as all pharmacologic and chemical 
tests are concordant, to state that the female sex hormone is secreted by these 
three glands. I shall be perfectly -willing to change my mind if sulficient evidence 
to the contrary is offered. 

As to cystic ovaries, we have had only three cases where we could try them out 
and -with the small amount of follicle fluid at our disposal for such a test, we 
nevertheless believe that some of these cystic ovaries are functionless. Dr. Lynch 
inquired concerning the potency of the corpus luteum. I purposely left out con- 
troversial matters. The chief opponents of the view that the corpus luteum does 
contain the hormone have finally conceded that in the human being they find it 
present. I don’t believe that any anatomist or physiologist will seriously consider 
the theory of those who believe that a primate differs from the lower vertebrates 
in regard to its corpus luteum. The difference in potency of the corpus luteum 
was a matter that bothered us for a long time, but we finally found that the 
follicle contains the sex hormone in great concentration. The carlj" corpus luteum 
when first studied contained none that -we could demonstrate. The corpus luteum 
contains very little in the flourishing state, but as it begins to involute it again 
contains more of the female sex liormone. I had devised the following explanation 
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even before I found the hormone in the circulating blood. As soon as follicle- 
rupture occurs the capillaries enter the follicle cavity; the hormone then at once 
enters the blood stream as rapidly as it is secreted and it appears then in great 
concentration in the circulating blood. As soon as the blood vessels begin to in- 
volute, the hormone begins to collect in the corpus luteum and that is the reason 
why different corpus luteum material has varied so much in its contents of female 
sex hormone. In the early stage it gets into the blood where we have demonstrated 
it. In the later stage it again collects in the gland for a short period. I am not 
ready yet to enter fully into the mechanism of excretion of the hormone through 
the uterine mucous membrane, and as I want to deal only with facts for which 
I have a distinct authentication, I cannot answer that cpiestion, nor why the 
mucosa exfoliates. 

As to the ovary secreting an activating substance, I can only tell you that we 
cannot find the female sex hormone in the fetal tissues or the fluid surrounding the 
fetus. As to the theory of trypsin acting on the tissues, I think erepsin was 
mistaken for ti-j^psin (the former being present in every tissue of the body) as I 
showed some years ago and published in the Transactions of this Society. 

I am glad the question about the newborn breast was brought up. Tlic male 
fetus shows it as well as the female. Among the photographs and drawings that 
I passed around were the breasts of a rabbit, from the same rabbit, the one 
being the immature breast, the other the breast taken in the middle of the cycle, 
and these same breast changes are shown. A tremendous increase in size can be 
brought on at will in the experimental animal. The same thing takes place in 
the human fetus. Tlie breast is activated by the sex hormone given out by the 
placenta and, just as in the adult, when this hormonic influence is withdrawn 
you get secretion from this structure. As to the specificity of the female sex 
hormone I will simply reiterate that by chemical identification and numerous 
pharmacologic tests no difference can be demonstrated between the hormone ob- 
tained from follicle, corpus luteum and placenta and that no convincing evidence 
that substances derived from other sources, produce the specific reactions has been 
forthcoming. 

Dr. B. Z. Cashman, Pittsburgh, Pa., (by invitation) read a paper on 
The Advantage of Cauterizing the Cervix in Hysterectomy. (For 
original article see page 591.) 

DISCUSSION 

DR. S. A. CnALrANT, Pittsbukgh, Pa. — 'Wc have been using this method for 
some little time, possibly not quite so long as Dr. Cashman, and h.avc found it verj- 
satisfactory so far. The thorough cauterization of the cervix has done away with 
the annoying leucorrhea following a subtotal hysterectomy. 

As to the liability of enreinoma in these cases, I think time only will tell. We 
have not seen any as yet, although we have seen two cases in ordimary subtotal 
hysterectomy. 

DR. JOHN 0. POLAK, Bkooklyit, N. Y. — Since presenting a paper some years 
ago on the incidence of cancer in the stump and the advantages of a panhystcr- 
cctomy, we have liccn employing the method of coning out the cervix in order to 
compare our results. Wc do a rather more radical procedure than the Doctor has 
suggested because of the feeling that this cauterization of the cervix mucosa will 
not protect the woman from cancer. Notwithstanding the fact that most authorities 
s.ay that erosion is a precursor, wc believe there are portio cancers that are not 
preceded by erosion. Consequently wc have adopted practically what Byrne did 
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in his procedure. We make a circular cauterization of the cervix; destroying the 
entire mucosa, and cone out a large part of the portio. The inversion of the 
vaginal mucosa is very perfect and the leucorrhea has keen cured absolutely in every 
single case. 

Our histologic studies of the effect of the cautery on flie cervical tissues shows 
that there is an extension of the effect of heat far beyond the area of cauterization, 
some 2 or 3 mm. beyond the separation of the slough. If we are to believe that it 
is always necessary for an erosion to precede the development of a cancer then 
wc certainly have in the cautery a substitute for complete hysterectomy. 

DR. ALFRED B. SPALDING, San Francisco, Cal. — A great deal has been 
said about the advantages of panhysterectomy over supravaginal hysterectomy, and 
as to the danger of cancer developing in the cervical stump. The reason tliat for 
some years now I invariably perform panhystercetomy was not entirely this danger 
but the bad effect on the internal secretions caused by leaving an infected cervix. 
I have for some time been interested in the effect of focal infections in the pelvis 
on internal secretions. I believe, that the bad late results in regard to the post- 
menopausal changes after hysterectomy often come from leaving infected areas 
and that when the cervix is removed, the postoperative results are better in regard 
to the menopausal symptoms. I also believe that Bartholin’s glands should bo 
removed and Skene’s glands cauterized at the same time. So many women who 
have a hysterectom}' carry these focal infections. • Perhaps cauterization will remove 
some of the infection, but it can be better removed by operation and with less 
danger if the operator gets in the habit of taking the uterus out completely. 

DR. HARVEY B. MATTHEWS, Brooklyn, N. Y. — In reference to the extension 
of the heat: the heat from the electric cautery extends 3 to 5 mm. Corbus lias 
shown that the heat from the cautery wall kill most of the bacteria, particularly 
the gonococci, .at that distance. So, in spite of what Dr. Spalding says, the lieat 
from the cautery does destroy considerable infection from below'. If you remove 
the cervix down to and beyond where the cautery has extended from below', it 
seems that you w'ill eliminate sufficient infection not to be troubled with exudates 
afterw'ards. In certain extensive chronic pelvic inflammations what Dr. Spalding 
says may be perfectly true, that complete hysterectomy may be better, but certainly 
the ordinary endocervicitis with its consequent cellulitis can be treated by cauteriza- 
tion w'hich is a time-saver and is just as complete. 

DR. JAMES R. GOODALL, Montreal, Can. — I w'ould like to ask w'hether Dr. 
Cashman and the others w'ho have used this method have had to open the cervical 
canal to evacuate secretions retained ow'ing to cicatricial contractions? 

DR. JOHN A. MCGLINN, Phil.\delphia, Pa.— The basic proposition of this 
question is that undoubtedlj' the patient w'ould be very much better off after 
operation if slie did not liave lier cervix. There enters then the question of the risk 
of the removal of the cervix in comparison with the danger of the cervix left 
behind. Complete removal of the cervix does not protect the patient against cancer 
because she might develop cancer in the vaginal vault even after excision of the 
cervix. Tlie cautery undoubtedly may prevent the great majority of cases of 
endocervicitis if done in the way that has been advocated today, and w'ill probably 
cure the majority of cases of gonorrhea, but gonorrhea is not alw'ays cured bj' 
this method, neither is it always cured by the ordinarj' cauterization methods of 
Dickinson. In the presence of marked inflamm.atory disease the complete hyster- 
ectomy is not applicable in the majority of cases. There is too much risk for what 
vou will attain. There is no doubt that c.ancer w'ill develop in many of these 
cervices, but I question whether it will kill more patients than saved in operation 
when a cervical stump is left behind. 
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DE. B. Z, GASHMAN (closing). — requires so little time to cauterize tlie 
cervix; there is no hemorrhage; and it adds but little to the operation. 

In regard to • the remark that carcinoma of the cervix does not depend Tipon 
erosion: -we see many cases of profuse discharge coming from a normal looking 
cervix but whether there is an erosion or not, cervicitis is present. 

Dr. McGlinn says that even with extensive cauterization he doesn’t cure 
gonorrhea. I believe that is because there are other structures involved. If ho 
burns them as deeply as I do and has destroyed the glands, the cervicitis is cured. 
Where there is no evident involvement we don’t make it a routine to remove 
Bartholin’s glands. We have had no cases where we have had to open the cervix 
for retained secretions, following hysterectomy. 

If we are going to remove the uterus we can go to the limit, so we make sure 
that we cauterize deeply in order to get these glands. There are some cases where 
there are cysts at the periphery, and then we feel that amputation with the cautery 
is better than mere cauterization of the cervix. 

Tlie following papers were read in a Symposium on ^Iisplaced 33n- 
do:metrial Tissue. 

A Contribution to the Study of Endometriosis, by Dr. Carl Henry 
Davis, and Dr. Roland S. Cron, Milwaukee, Wis. (See page 526.) 

The Significance of Uterine Mucosa in the Fallopian Tube, with a 
Discussion of the Origin of Aberrant Endometrium, by Dr. Emil 
Novak, Baltimore, Md. (See page 484.) 

Endometriosis of the Sac of a Right Inguinal Hernia — Associated 
with a Pelvic Peritoneal Endometriosis and an Endometrial Cyst of 
the Ovary, by Dr. John A. Sampson, Albany, N. Y. (See page 459.) 

DISCUSSION 

DR. JAMBS E. GOODALL, Montreal, C.anada. — ^Endometriosis is a clinical 
entitj' which has been established beyond any possibility of doubt. The two ques- 
tions which do arise arc, first of all the origin of this tissue, and Dr. Novak has put 
that matter very clearly; and the second question which has not been touched 
upon is the end-results of these cases. 

As to the origin, I don ’t think it nvill ever be possible by the study of the human 
anatomy to say that the overflow from the uterus and the tubes is not the cause, or 
that it is the cause, or that all of the tissues of this nature arise from preexisting 
endometrial tissue in the ovary. I do think, however, that a solution of this prob- 
lem may come from a study of comparative physiologj' in lower animals where 
there is no menstrual flow and yet where by careful observation we may bo able 
to determine in the lower animals a cause of endometriosis. That, if established, 
would, I think, clear up the matter once for all. Personally, after an examination 
of some 22,000 sections of the ovary, I feel more inclined to attribute the origin 
of this disease to ectopic embryonal tissue of an endometrial nature- in the ovary, 
because after careful examination I ha%'e come to the conclusion that in about 
iiO per cent of human ovaries we find types of tissues that more or less closely 
resemble endometrial tissue. I think the great virtue of Dr. Novak’s work is 
establishment of the fact that unless the superficial lavers of this ectopic tissue 
are markedly developed, the stimulus supplied by the hormone does not lead to 
menstrual blood in this ectopic tissue. In many of my sections where I found 
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endometrial tissue in the ovarj' without any involvement in the peritoneum, some 
were undergoing hemorrhagic states whilst others were quiescent. There is often 
a direct communication, as Dr. Novak as shown, between endometrial tissue on the 
surface of the ovary and deep seated similar tissue, the two being connected some- 
times by endometrial interstitial tissue only, at other times by interstitial and 
glandular structures. We find abnormal glandular tissues in the ovary in about 
90 per cent of .human organs. In comparative human anatomy we find that there 
is a great difference in different species in the amount of abnormal rests in the 
ovaries. In one series of animals, e. g., the pig, fetal rests are extremely un- 
common, whereas in the sheep the rests ai'e so common as to be almost as numerous 
as the normal graffian follicles. It is not surprising that we find so much of this 
ectopic tissue in the human when we consider the embryology of the ovary. I 
have said that the human ovai-y is a hodgepodge of ectopic tissue, and so it is. 
When we realize that the general epithelium dips down through the ovary to com- 
municate with the central body and from there passes on to the paraovarian ducts, 
and that this becomes a permanent structure in the male but undergoes atrophy 
in the female, we realize that this atrophy maj' be complete or incomplete, and 
that is the origin of all ectopic tissue in ovarian structures. Abnormal tissues in 
the ovary are the direct result of lack of destruction and lack of total absorption. 

It is strange that in the question of endometriosis the pathologist has come so 
little to our assistance. I don’t think it is possible, although Dr. Novak’s paper is 
very convincing, to come to any other conclusion than that a large number of 
cases are really primarily ovarian in origin and that the grafts are going ddwii 
the tube in the ordinary course of the current. We cannot deny that it may occur 
in the opposite direction in a large number of cases. I have seen blood dropping 
from the tubes when I opened the peritoneal cavity, but unfortunately in both of 
the cases I had curetted and dilated the cervix prior to opening the abdomen. I 
think if inflation of the tube may be a factor in driving tissue through the tube 
into the peritoneal cavity, the use of dilators must be a much stronger factor in 
driving tissue through the tubes, if such an avenue is opened. This then takes 
away any value that my observation may liave had in demonstrating blood dripping 
from the tubes. I have not found blood issuing from the fimbriated end of the tube 
in a case where I had not previously dilated. 

DE. N. SPROAT HEANEY, Chicago, III. — Since the last meeting I have had 
six cases of endometriosis which I think are of considerable interest. There were 
four cases • where the abdominal wall was involved, three of them following 
laparotomy. One was oiierated upon while the patient was menstruating. There 
was an adenoma of the umbilicus which menstruated and that patient had not 
had a previous operation. Associated with the adenoma of the umbilicus existed 
an adenoma of the rectovaginal septum, but at operation there was no connection 
that I could see between these two adenomas. In one case, in early pregnancy 
the adenoma of the rectovaginal septum looked like a carcinoma, and there were 
four perforations in the vaginal vault out of which polypi hung. This case I 
operated through the vagina and when the nodule was excised polyps were hanging 
into the culdesac from similar openings on the culdesac side and one of those 
openings was continuous from the vagina to the peritoneal c.aHtj'. A probe 
introduced went on through. 

Also one of the two cases of adenoma of the bladder, reported by Dr. Keene 
at the last meeting, has come under my observation. About 18 months ago she 
came to Dr. Keene for chocolate cy.sts and adenomj’oma of the uterus. A diagnosis 
of adenoma of the bladder also was made previous to operation, the cystoscopc 
.showing the bluedome cyst in the bladder. Dr. Keene did a supra'vaginal hyster- 
ectomy with removal of both tubes .and ovaries. iSubscc|nently was observed dis- 
appearance of the adenomatous tissue from the bladder. Later on account of an 
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intractable cystitis she came to Dr. Krefschnicr at tlie Presbyterian llospital. 
Through the cystoscope he rcmovcfl a bit of tissue for o.xainination and it showed 
tlirec typical endometrial glands. I operated upon her bj' the abdominal route 
hoping to resect the bladder. No ovarian tissue iiad been left by Dr. Keene. I 
had thouglit probably some ovarian tissue had escaped his attention and this ac- 
counted for the continued life of the endometrioma of the bladder. Upon opening 
tlie bladder it was found that the involvement was too extensive for removal. 
The bladder was involved for two-thirds of its circumference and clear down 
to the urethra. The abdomen was closed, a retention catheter inserted. A week 
or ten days later I produced a vesicovaginal fistula to relieve her of the pain. At 
that time I removed some pieces of infiltrated bladder wall but did not examine 
the sections until today with Dr. Sampson. Several slides failed to show any 
endometrial tissue. The patient now has a carcinoma of the bladder, of the transi- 
tional type. That there is any connection between the previous endometrioma 
and the present carcinoma of the bladder might be questioned. 

All conservative abdominal operations are preceded by a dilatation and curettc- 
ment. This probably accounts for the fact that blood dripping from the lubal 
opening with me is not at all an uncommon finding. We also use Ilegar's dilators. 

Dr. Novak has shown here within the tubes perfectly formed oval glands and a 
large amount of stroma, perfectly typical of normal endometrium in the uterus. 
I have never seen such normal endometrinm in ovarian transplants or in chocolate 
cysts. Usually it is somewhat irregular and is generally quite scanty. The only 
time I have seen such normal appearance in ectopic endometrium was in the case 
where the pelj^ps were hanging in the vagina and the culdesac. 

Dll. WILLIAM C. DANPODTII, Evanstox, Iluxois. — I have on at least one 
occasion in operating during the menstrual period seen a small amount of blood 
come from the tube. Again, chocolate cysts seem always to bo found in association 
with patent tubes. It therefore has been easier for me to accept the transplantation 
theory than the metaplastic one. 

If the former is correct it certainly lias a practical bearing on the tubal in- 
sufflation test. It would seem to place the preferable time for insuffl.ation between 
the periods rather than immediately afterward, as Dr. Rubin recently suggested. 
I should like to know Dr. Sampson’s attitude toward the insufflation test. 

I have seen since the last meeting of this Society one more endometrioma in 
the abdominal scar seven years after a classical cesarean section. About a year 
after this operation a mass appeared in the scar wiiich became painful and swollen 
at the menstrual period. For about one year previous to the time at which I first 
saw her she had had some discharge of blood from the growth at each period. 
There were several small blucdomcd cysts upon it. The mass was removed .and 
sections showed a considerable number of very typical nests of endometrial tissue. 

DR. ROBERT T. FRANK, New' Youk Citv.— Two very lucid and eloquent 
spc.akers have just expressed diametrically dilTerent views on the same scientific 
subject. I want to state that I still have an open mind because it is very possible 
that the Recklinghausen-Wolfilan theory will hold good in certain cases; that 
Cullen’s uterine origin from the udenomyoma in other.-: may be correct; and that 
the source of origin advanced by Dr. Goodall, Dr. Novak and Dr. Sampson in 
certain cases may bo correct, and 1 don’t know whether we shall ever be able to 
arrive at an all inclusive etiology. 

In 191G, at the meeting of the American Society for Cancer Research, I demon- 
strated the fact that if endometrial mush, made from the rabbit’s uterus, is 
injected in the breast of the same animal a stimulation of these dissociated cells 
by the injection of the female sex hormone will lead to the reconstitution of endo- 
metrial structures: much as .Tacobson produced in the pelvis by means of uterine 
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grafts. This fact •would, hoAvever, not militate against the other theory, for if 
tissue derived from the ovaries has all the qualities of an indifferent tissue which 
can as it grows develop in various directions, similar results might be produced, 

DR, OTTO SCHWARZ, St, Louis, Mo, (By invitation), — ^In the study of endo- 
metrial tissue in the ovary the implantation theory has impressed me for two 
reasons. In the first place, the surface of the ovary, which is in close proximity to 
the fimbriated end of the tube, is most frequently the site of the lesion; and 
secondly, in its earliest stages in the ovary the lesion is always very superficially 
placed. 

There is no question that the pictures shown by Dr, Novak illustrate definite 
pieces of endometrium within the lumen of the tube, I believe, however, that in 
discussing the transit of endometrial tissue from the uterus to the peritoneal 
cavity one would expect to have very much smaller particles than these pictures 
show, I therefore believe that if this transit does take place, smaller particles 
get through, reach the ovary, are cultivated there, and are subsequently disseminated 
into the peritoneal ea'vity. This tissue could readily lodge on the fimbriated end 
of the tube and be carried •within the lumen as Dr, Novak has illustrated, 

I have studied a case of hematosalpinx in which the tubal mucosa simulated the 
endometrium, and in one place there was well developed endometrial stroma, I 
am under the impression that this has been rarely observed. It would seem to me 
that if the theory that these lesions develop primarily as a result of metaplasia of 
the celomic epithelium, the lesion could be expected more frequently in the tubal 
mucosa, because in its early development it is more closely related to the endo- 
metrium, 

I have been able to demonstrate the ease with which endometrial tissue can be 
implanted. In an experimental study dealing -with the cesarean scar in the uterus 
of pregnant guinea pigs, I frequently observed endometrial tissue along the lino 
of incision in the uterus, as well as frequent implants on the peritoneal surface 
of this organ. These were all accidental implants but quite conspicuous, 

DR, CAREY CULBERTSON, Chicago, III. — The patient of mine to whom Dr, 
Davis referred was complaining of sterility and a mild pelvic pain. She was given 
a test of tubal patency at the time and a month later. The test being positive, 
the patient returned later under my observation, complaining of some dysmenorrhea 
and mild pain in the peMs, So far as we have been able to find out, the symptoms 
subsequent to insufflation test were not worse than those of which she had previously 
complained. At operation, performed after two weeks of observation, I found 
a chocolate cyst of the right ovary -with an exceptionally redundant hyperplasia, 
endometrial in type, covering the entire floor of the pouch of Douglas, involving 
the anterior rectal wall and the prolapsed left tube was immersed in it. Pathologic 
examination showed in the chocolate cyst perfect endometrial tissue containing 
blood and stroma, premenstrual or practically in the active menstrual stage. This 
case may be accepted as possibly representing the effect of a tubal insufflation. On 
the other hand, the symptoms were not more marked before than after the test. 

DR. ARTHUR H. CURTIS, Chicago, III. — ^At Dr, Sampson’s suggestion, about 
a year and a half ago we began to observe the frequencj- of the dripping of 
menstrual blood from the open ends of the fallopian tubes. Since this time we 
have been operating, whenever possible, at the time of menstruation. Menstrual 
blood has been observed coming from the tubes in three patients. (Another typical 
case of retrograde menstruation was observed ten days after this discussion.) 

The more one looks for these endometriosis cases, the more of them one ob- 
serves. Dr. Watkins and I watched for chocolate cysts and endometrial implants, 
and over a period of two years observed only three cases. During the last six 
months I have encountered .approximately fifteen patients with endometrial implants. 
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It is -n’ortliy of note, in consideration of the possible connection between retrograde 
monstruat'ion and implantation, that in nearly all of the patients seen within the 
last six months there has been a retrodisplacement of the nterus; in every instance 
the fimbriated ends of the tubes have been patent, 

DE. JAMES E. GOODAliL, Montreal, Canada. — I have had a large number 
of cases of endometriosis lately, and two of chocolate cysts. In two cases one 
ovary was badly necrotic, the other had a very minute excrescence on its surface. 
I took out the diseased one and left the other and told relatives in both in- 
stances that I had done a partial operation and might have to reopen the abdomen 
later for complete operation. Was I justified, or does complete isolation produce 
retrograde changes in this type of tissue? I would like to have an expression of 
opinion on that subject. 

DE. GAEL HENEY DAVIS (closing). — The papers today show that the etiology 
of this interesting condition is still a subject for investigation. We believe with 
Dr. Sampson that small bits of endometrial tissue may be forced tlirough ihe 
isthmus of the tube and continue to live and grow. Until this will have been 
disproved we would urge great care in the performance of tubal inflation, and 
dilatation, and curettage. 

Dr. Novak questions the viability of the endometrial tissue which is shed at ilio 
time of menstruation. It is our belief that many of the cells are living and able 
to reproduce themselves in proper media. We are undertaking experiments which 
we believe will enable us to answer this question. 

DE. EMIL NOVAE (closing). — I am glad to note that Dr. Goodall also lays 
much stress upon abnormalities of development as possible factors in the explana- 
tion of endometriosis. 

In reply to Dr, Heaney, I may say that the endometrium found in the tubes 
of my cases was not of the menstruating tj-pc. In other words, the factor of 
menstruation is probably not always concerned in the production of such wandering 
bits of tissue. !My first case, for example, shows how readily a surface bit of 
endometrium on the ovary could break off by the slightest trauma, such as bimanual 
examination or intestinal peristalsis. It would then readily find its way into tlie 
wide open mouth of the tube. It is possible that these bits of tissue migrating 
through the tube may retain their viability or even undergo a certain amount 
of development from the tubal walls, although wo cannot of course do more than 
speculate on this point at present. Dr. Heaney’s statement that he had never ob- 
served such typical looking and well preserved endometrium in ovarian "implants” 
or in chocolate cysts was rather surprising, in view of the perfectly typical endo- 
metrium shown in many of Dr. Sampson’s illustrations and in some of Dr. Davis’ 
slides as well. Wo likewise liavo frequently observed in the ovary endometrial 
tissue which could not be distinguished from that on the uterine surface. 

I agree with Dr. Danforth that Sampson’s theory offers the shortest cut to the 
explanation of aberrant endometrial tissue, but, as I have tried to show, there arc 
many objections to its correctness, especially as regards the occurrence and im- 
portance of tubal regurgitation of endometrium from the uterus. Dr. Sampson’s 
case of endometriosis in a hernial sac is of interest from this standpoint. If n 
particle of viable endometrium did actually escape from the tube, would it sink 
like a stone to the bottom of a hcrnml sac, or would it adlicre to and perhaps 
grow on the first peritoneum with which it came into contact? Even the influence 
of menstrual blood is questionable, as would appear from the case of hernia 
which I reported in my paper. In tliis case, among other things, the hernia was 
of the ventral type, and situated just below the navel, so that menstrual blood 
could scarcely have gotten into this f?ac. And yet, endometrial tissue was present 
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in abundance. Furthermore, I have seen endometrium in the vulva, evidently 
arising in the remains of the 2 JJ'ocessus vaginalis, whicli )iad no doubt long (linco 
been shut oil’ from the peritoneal cavity. Four such cases have recently been re- 
ported by Palmer. In such instances the theory of Sampson falls short, but the 
celomic theory offers a very plausible explanation. 

Dr. Sampson’s theory would be greatly strengthened if he could demonstiato two 
things, (.1) the capacity of the degenerated endometrium, given off at menstruation 
to grow in tissue culture; (2) the capacity of such endometrium to grow on the 
peritoneum or ovary' of the human being or perhaps even of one of the lower animals. 
Both of these proofs are lacldng, and, because of innate difficulties, I am inclined to 
believe it will be difficult to prove either iioint experimentally. 

My paper may have seemed more destructive than eonstnictivc, to whicli charge I 
plead guilty. Wiiile I do not feel tliat Dr. Sampson has demonstrated the correct- 
ness of his theory', I do not arbitrarily urge the correctness of the explanation wliich 
I have offered, and, indeed, tliere aro many points wliich arc far from clear on the 
basis of any' explanation which lias yet been suggested. 

DR. .JOHN A. SAMPSON (closing). — In my' early .studies of iielvic peritoneal 
endometriosis I believed that the endometrial tissue in these lesions arose from tiie 
implantation of bits of this tissue derived solely from tlie perforation of an endo- 
metrial cyst of the ovary and from tlie menstrual reaction of endometrial tissue on 
the surface of that organ. At that time I tliought tliat the endometr’al tissue in tlie 
ovary probably developed solely from its surface epithelial as described by Russell. 
Bator I found that pelvic peritoneal endometriosis occurred witliout any dcmonstrabl'.' 
endometrial tissue in tiie ovary and naturally' looked for another avenue by wliich 
bits of the uterine mucosa might gain access to the peritoneal cavity. I carefully 
examined the fallopian tubes of patients operated upon during tlic menstrual period 
and occasionally' found blood escaping through their fimbriated ends. I thought, an l 
still do think, that bits of endometrial tissue in this blood become implanted not 
only upon the peritoneum but also on the ovaries. While I have been very enthu- 
siastic over the implantation of endometrial tissue from this source at no time have 
I been able to convince myself that it was the sole cause of endometrial tissue in 
the ovaries. The ovary differs from the pelvic peritoneum in that a variety' of epi- 
thelial growths arise in it and it is natural to assmne that potential niiillerian tissue 
at times might be present. 

I have frequently' observed blood escaping through tlie fimbriated ends of the 
tubes after a preliminary curettage. I have found bits of the uterine mucosa in the 
lumen of sections of these tubes showing that unless it was there beforehand it 
readily passed through the interstitial poriion of the tube and also, under certain 
circumstances, it takes but a very short time for blood containing bits of the uterin.’ 
mucosa set free by' curettage to escape from the uterine cavity out througli the tubes 
into the peritoneal cavity. 

I have found fragments of cancer ly'ing free in the lumen of the tubes of patients 
with peritoneal carcinosis associated with a primary ovarian carcinoma. I bdieved 
that these fragments were drami into the tube as dc.-'cribcd by Dr. Novak. While 
I have appreciated that fragments of endometrial tissue were set free into the perito- 
neal cavity' tlirough tlie perforation of an endometrial cyst of the ovary, and from 
the menstruation of endometrial tissue on the surface of that organ, it had not 
occurred to mo that bit.s of this tissue .also might be drawn into the lumen of the 
tube until Dr. Novak called my' attention to it. T believe tliat it docs occur. It 
adds interest to the problem and I had not studied my' spec mens from this .«tand- 
point. I am taking the liberty to add tlio.se notes to the d sctission after reviewiiii’ 
my material on my return from the meeting. 
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In four hiibtances in wliicli blood was observed cseaphiji from the tubes of patient? 
operated upon during their menstrual period it rvas collected in a spoon by stripping 
(ho tubes from the uteius toward the fimbriated end. The ’dood was spread on 
slides, dried, fixed and stained by various methods. Tlic method which was found 
to bo the most satisfactory by iJr. L. A. Sutton who is associated with me, was to 
lix the slides in Zenker's solution and stain with hemotoxylin and eosin. Bpitholium- 
lilte cells wore found in these ])repuiatit)ns and in some of them fragments of tissue 
resembling the stroma of the uterine niucosi. There are certain obie^tions to the 
metliod. One is that the tiauinu of siripj)ing the tubes may dislodge some of the 
tubal epithelium and the otlicr is the dilficulty wo experienced nn identifying the 
cells and tissue in these preparations. In none of these four cases was a peritoneal 
endometriosis present or any evident endometrial tissue on the surface of the ovaries. 
In four other cases one or botli tubes were removed witli the uterus. In the first case 
a peritoneal endometriosis was present and blood was observed escaping from both 
tubes on exposing the pelvic organs. The uterus, one tube and ovary rverc removed. 
Unfortunately, the fimbriated end of the tube was not ligated and most of the blood 
escaped from it during the manipulation during operation. Epithelium and tissue 
resembling endometrial stroma was found in the lumen of the tube and from the 
nature of tlie peritoneal lesions and that in the ovary I do not believe it could liavc 
I'.ecn derived from these. 

Case Tso. 2. the patient aged forty-four gave a history of very profuse menstrua- 
tion and a previous curettage, with only temporaiy relief. The uterus wa? found to 
be irregularly enlarged and retroflexod. On exposing the pelvic organs at operation 
blood was observed escaping from both tubes. Two small pigmented blobs were 
present on tlie under surface of the left ovary and blood was not observed escaping 
from these. The fimbriated ends of both tube.? were ligated. The uterus, left tube 
and ovary, and right tube were removed. Tliis case was reported by me in a previous 
article (Surg., Gyn. and Ohat., ^March, 192-1, p. 2S7). The two lantern slides shown 
by Dr. Novak were made from illustrations of this case in tliat article. Strips of 
e[)ithelium were found in the lumen of the tube, one gland and also fragments of 
endometrial stroma, identical in tlieir structure with those present in the mucosa of 
the uterus from which a large amount of tissue had been cast off by tho menstrual 
reaction. Tlie ovarian lesion consisted of two small cystic cavities lined by epithe- 
lium of endometrial type with very little stroma beneath it and no glands. In place? 
a small amount of the cpitliclial lining had been cast off by an apparent menstrual 
reaction but not enough to account for that present in the tulje nor did it resemble 
it as closely as did that in the utenis. I believe that the greater portion or all of 
tlie endometrial tissue in tho tube must have come from the uterine cavity. 

Case No. .3, the patient aged 49 gave a history of prolonged profuse menstruation. 
The uterus was enlarged due to a myoma. On exposing the pelvic organs at opera- 
tion blood was observed escaping from both tubes. The fimbriated ends of botli 
tubes were ligated. Tlie loft ovarv’ was adherent by its lateral surface to the pos- 
terior surface of the uterus due to endometrial tissue on the surface of that organ. 
A small ‘ ‘ patch ' ' of endometrial tissue was present on the posterior surface of the 
uterur, mesial to the left ovary. The uterus, both tubes and ovaries were removed. 
Small bits of endometrial tissue were found in sections of the tubes which were iden- 
tical in their structure with fragments of the uterine mucosa present in sections of 
blood obtained from the uterine cavity. I cannot exclude tho possibility that the 
bits of endometrial tissue in the tube in this case were not dmwn into the tube from 
the endometrial tissue on tho posterior surface of tlie uterus but from observations 
made at the operation it was evident that the blood in the tnlies wa® coming from 
the uterine cavity. 

Case No. 4, the patient gave a lii.storv* of prolonged profuse menstruation duo to 
a submucous inyonia. On exposing the pelvic organs at operation blood was observed 
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escaping from both tubes. The iimbriated end of the left tube was ligated and the 
left tube and ovary and uterus were removed. A clump of epithelium-like cells was 
found in the lumen of the tube but no endometrial stroma. A mitotic figure was 
present in one of the cells. I was unable to find any mitotic figures in epithelial 
cells in the blood obtained from the uterine cavity. 

There is no doubt in my mind that regurgitation of menstrual blood from the 
uterine cavity through the tubes does occur. I have seen blood dripping from the 
tube, and on squeezing the uterus have forced more out. "Whether or not this causes 
the lesions of peritoneal endometriosis remains to be seen. 

I wish to thank Dr. Wovak for the friendly way in which he has attacked this 
subject. Dor the sake of the advancement of our knowledge of this subject I am 
glad he has taken the opposite side. 

None of my patients had had a previous insufSation of the tube. I can readily 
see that if .there is anything in the implantation theory that insufflation of the tube, 
if done at the wrong time, would contribute to the lesions. 

Dr. Goodall’s question refers, I think, to one of the most difficult problems we 
have in connection with this subject, that is, how to treat our patients where con- 
servative surgery is desired. I firmly believe that removal of the ovaries will have 
the same effect on ectopic endometrial tissue as it does on the mucosa lining of the 
uterine cavity. I do think it is justifiable to do conservative surgery in women who 
are anxious to have children. Bight of my patients have become pregnant after 
conservative surgery. Usually the lesion is of slow growth and frequently does not 
give rise to any symptoms. If the patient is having disturbances from it and we 
do conservative surgery, it should be done with the understanding that we may have 
to resort to radical means later. 

DB. EGBERT T. FRANK, New Yoke: City. — 1 have two parallel cases on which 
I would like to have some advice. In one I did an operation and cleared out the 
pelvis except the retrovaginal septum. I took out both ovaries, the patient recovered 
and has no pain. In another case, I did not open the abdomen but was sure the 
condition was present because it showed itself in polyposis of the vaginal vault. In 
this instance I thought the technical difficulties were so great that I used radium 
and x-ray. Atrophy occurred but the patient is still suffering from a great ammmt 
of pain. I wondered if Dr. Sampson had any method of treatment to offer for this 
condition? 

DR. JOHN A. SAMPSON, Albany, N. Y. — I have no treatment to offer in these 
conditions. I have had cases very similar to the first one of Dr. Frank in which I 
have left behind a large amount of endometrial tissue in the pelvis after removing 
the uterus and both ovaries. In one instance marked obstruction of the sigmoid was 
present and I made a temporary colostomy. I found afterward that the endometrial 
tissue had cleared up to a great extent. 

As to the influence of radium and x-ray, I took this up a year ago with Dr. 
Curtis F. Eurnam and he informed me that radium would have no effect on mis- 
placed endometrial tissue except as it would be influenced by the cessation of the 
function of the ovaries. 

DR. EMIL NOVAK, Bai/timoke, Md. — ^M y impression is that removal of the 
ovaries will ordinarily check further development of the endometrium. That, at any 
rate, has been my experience in a number of cases, and it is exactly what we should 
expect from our Imowledge of the normal subservience of the endometrium to ovarian 
function. 

DR. ROBERT T. FRANK, New Yoke City. — The patient roferred to has not men- 
struated. I am trying to contrast the two cases. Her pain which has been men- 
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tioned before is still present. Tiie important thing is to determine -whether roentgen 
castration can replace the technically difBcult as well as dangerous complete opera- 
tion of hysterectomy. 

DE. EMIL NOVAK, Baltimoke, ilo. — I believe that radium will, through it.s 
action on the ovaries, ordinarily check further growth of endometrial tissue, but that 
it will have no good effect and may actually do harm in many cases, where there 
has been an extensive reaction produced by the growth of endometrium and where 
extensive adhesions are present. 

DE. JOHN A. SAMPSON, Aebaxy, N. Y. — You cannot tell what reaction radium 
might have on the other lesions. I would rather remove the ovary in those cases than 
use radium. 

DE. N. SPEOAT HEANEY, Chicago, 111. — Dr, Goodall asks a question with 
which I have been confronted a number of times. I have had a few cases where the 
posterior surface of the uterus was as velvctj’ as the lining of the uterus would be. 
Endometrial tissue was covering it up and maldng a velvety membrane, j’et the 
patient was a young woman. Two or three vciw small millet seed sized implants 
might be found in the tube and in the round ligament, and these I treated by de- 
stroying those that were verj’ fine with the cautery, then going over the back of the 
uterus with a flat cauterj' at low heat until the tissue as far as I could tell was 
thoroughly destroyed. I have not had a recurrence of the trouble yet, and two of 
those patients arc pregnant. There might be difficulty, where there is a great deal 
of infiltration, to destroy them safely, but where they are superficial and thin it 
seems to mo that this might bo one method of destroying these endometrial grafts. 

DE. WILLIAM C. D.£\NFOETn, Evanstok, Ilt.. — I had two instances of young 
women, twenty-three and twenty-four, in whom one ovarj' was taken out and the 
other was resected. One patient has had two successful pregnancies; the second 
become pregnant and aborted at the end of three months. Neither ono has developed 
any subsequent trouble. 


(As this issue of the Journal is given over to the Transactions of the American 
Gynecological Society, the itsual special departments have hern omitted, hut their 
inihlication mill he resumed in the Xovemher numher.) 



Books Received 


VEIT'S HAjMDBUCH DER GYI^AEKOLOGIE. Dritte Auflage Iierausgegeben 
von Professor Dr. W. Stocckel, Berlin. Zweiter Band^ mit 265 Abbildungen im 
Text. Verlag von J. F. Bergmann, Muenelien, 1926. 

L ’ESPLOBAZIONE DELLE VIE URINAIRE nella patrica ostetrico-ginecolo- 
gica. Dott. Carlo Colombino. Con 102 figure nel testo e 5 tavole a colon. Milano, 
L. F. Cogliati. 1926. 

CLINICA OBSTETRICA, por Dr. Guillermo Liepman. Cuarta cdicion, tradueida 
por el Dr. Victor Conill y Montobbio, Barcelona. Salvat cditores, Barcelona, 1926. 

MANUAL OF PROCTOLOGY, by T. Chittenden Hill, Ph.B., M.D., P.A.C.S., 
instructor in proctology. Harvard Graduate School of Medicine, etc. Second edition, 
thoroughly renscd. Illustrated with 101 engravings. Lea & Pebigcr, Philadelphia, 
1926. 

CLINICAL PEDIATRICS, by John Loi’ett Morse, professor of pediatrics, emerit. 
Harvard Medical School, etc. Illustrated. Philadelphia, W. E. Saunders Company, 
1926. 

INTERNATIONAL CLINICS. A quarterly of iUustrated clinical lectures and 
especially prepared original articles, etc. Volume III, thirty-sixth series, 1926. 
Philadelphia, J. B. Lippiiicott Company, 1926. 

BIRTH CONTROL AND THE STATE. A PLEA AND A FORECAST. By 
C. P. Blacker, M.C., M.A., M.R.C.S., L.B.C.P., New York, E. P. Dutton & Company, 
1926. 


632 



The American Journal of 
Obstetrics and Gynecology 

Voij. XII St. Louis, Novejibeu, 1926 No. 5 

Original Communications 


STUDIES IN ANESTHESIA, ANOXB^IIA, ANHYDEEMIA AND 
ECLAMPSIA, WITH CERTAIN DEDUCTIONS CONCERN- 
ING THE TREAT^LENT OP ECLAIMPSIA 

By II. J. Staxder, ]\I.D., Baltimore, Md. 

(From ihc Department of Obstetrics, Johns Eoplcins Hospital and University) 

F rom a consideration oi' tlie blood changes in eclampsia, as recently 
reported by Slander and Radelet,^ it became apparent that one may 
produce similar changes in animals by the use of anesthesia. The out- 
standing changes in the blood of an eclamptic Moman are: a hypergly- 
cemia, a high uric acid, an increased lactic acid, a low COo-combining 
])Ower, and often an elevated inorganic phosphorus. The changes pro- 
duced in the blood sugar, = the COo-combining power,® and the lactic 
acid"* under certain of the general anesthetics, suggested a similarity 
in the blood changes in these two conditions, 

METHODS 

All iletorminutions were made on dogs that had hcon starved for 18 hours pre- 
ceding ihc experiment. In every instance an initial blood specimen was obtained, 
usually from the .saphenous vein, at about nine o’clock on the morning of the 
experiment. Subsequent blood samples ■were taken at different intervals as indic- 
ated in the various protocols and tables. An endeavor was made to use only dogs 
that were evidently quite healthy and normal and that had not been subjected 
to previous experimental work. T 

The blood constituents studied were the nonprotein nitrogen, urea nitrogen, 
sugar, uric acid, lactic acid, inorganic phosphonis, and carbon dioxide combining 
power. Sodium oxalate having been used as an anticoagulant, a Folin-Wu filtrate 
was made within half an hour after the blood was drawn. A sugar determination 
was immediately made on a portion of this filtrate by the method of Benedict^, 
while another portion was being treated with CuSO^ and Ca(OH), in preparation 
for the lactic acid determination, which was carried out according to the pro- 
cedure of Clausen'’-, sulphuric acid Ijcing used for the formation of acetaldehj'de 
from lactic acid. Tlic remaining portion of the Folin-lYu filtrate was then analyzed 
for nonprotoin nitrogen and uric acid by the methods of FolinT. The urea nitrogen 
was determined by the Van Slyke-Ckillen modification of the Marshall methods and 

Note: The Editor accepts no responsibility for the views and statements of 
authors ns published in their “Original Communications.” 
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the CO,-combining power according to the technic of Van Slykeo. Inorganic 
phosphorus deteminations were made by the colorimetric method according to 
tlie modifications of Briggs^o. All values are expressed in mg. per 100 c.c. of 
blood, except the COj-combining power, which is written in volumes per cent. 

Normally, there is no, or exceedingly little, uric acid in the circu- 
lating blood of the dog. Bj’- diluting the standard .solution it has 
been possible to obtain a comparison with the color produced in tlie 
blood filtrate of the normal dog. It must be pointed out, therefore, 
that the uric acid figures reported for dogs may not be absolute but they 
are of distinct value when employed for a comparison under different 
conditions. These criticisms do not apply to the uric acid values 
reported for the human. 


PART I. ANESTHESIA 

Ether. — Ether was administered by inhalation to six dogs. The blood changes 
were almost identical in the six animals, and Table I shows the typical variations, 
studied over a period of two hours. The following protocol demonstrates the effect 
of about half an hour’s deep ether anesthesia. 

Table I 


Ether 


TlilE 

PROCEDURE 

wm 

SUGAR 

URIC ACID 

■LACTIC ACID 

N. P. N. 

' PHOSPHORUS 

9.43 A.M. 

Blood specimen. 
Ether started. 

59.7 

125 

0.5 

14.5 

52.2 

3.0 

10.48 A.M. 

Ether stopped. 
Blood specimen. 

51.2 

187 

0.6 

14.5 

52.2 

3.3 

11.01 A.M. 

Blood specimen. 

46.3 

167 

0.7 

19.3 

45.6 

3,3 

11.16 A.M. 

Blood specimen. 

50.3 

167 

0.6 

19.3 

46 

3.3 

11.46 A.M. 

Blood specimen. 

49.3 

167 

0.6 

16.9 

46 

3.3 

12.46 A.M. 

Blood specimen 

58.8 

167 

0.5 

15.7 

46 

3.0 


Doff No. G. — ^hlale, weight 25 kg., 4/15/25; 9:50 A.M. First blood sample taken; 
9:55 A.sr. Ether started; 10:20 A.M. Deep anesthesia attained; 10:55 AAt, Second 
blood sample taken, while animal was still under deep anesthesia. 


ANALYSES OF 

THE TWO BLOOD 

SPECIMENS 


Before Ether 

Under Ether 

CO, 

^ 63.1 

41.2 

Sugar 

125 

222 

Uric Acid 

0.9 

1.2 

Lactic Acid 

14.5 

18.1 

Pliosphorus 

3.1 

3.8 

N. P. N. 

55.0 

56.0 


In the ether experiments an attempt was made to induce varying degrees of 
anesthesia in the different dogs, in order to see whether any parallelism between 
the depth of anesthesia and the blood changes could be established, and also to 
observe to what extent asphj-xia may play a part in the production of these blood 
changes. Tlie results show a relationship between the depth of anesthesia and 
the blood changes produced, while they also indicate that asphj-xia may play an 
important part in very deep ether anesthesia, but certainly not in light anesthesia. 
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Chloroform . — Chloroform was aclministcred to five dogs. The changes produced 
in the blood constituents arc shown in the following protocol as well as in Table 
II, wlicro the studies arc over a period of two hours after the anesthetic was 
stopped. 

Table II 


ClILOROFORJI 


TIME 

rr.ocEDunE 

CO, 

SUG.\R 

UKIC 

ACID, 

LACTIC 

ACID 

X. V. X. 

B. U. X. 

nios- 

riioRus 

10.20 A.'M. 

Bloed .‘specimen 
ClIC'j started. 

50.5 

139 

0.5 

8.4 

47.0 

15.3 

3.0 

11.00 A.M. ' 

1 

j 

CTIC’j .stopped. 
Blood .‘‘pecinien. 

5fi.7 

1 

1S2 

O.fi 

10.8 

51.3 

18.1 

.3.5 

11.1.5 A.M. 

Blood specimen 

51.0 

220 

0.8 

14.5 


1 10.1 

3.0 

11.30 A.M. 

Blood spec'men 
Blood specimen 

51.0 ! 

210 ' 

0.8 

13.3 


1 15.8 

3.3 

12.00 X. 

@1 

200 

O.fi 

13.3 

45.0 

1 10.6 

3.1 

l.nor.M. 

Blond specimen. 

1^ 

182 

0.5 

12.1 

45.6 

1 12.0 

i 3.8 


Dog Xo. 12. — Female, weight 11 kg., 4/22/2G; 10:10 A.ii. First blood specimen 
taken 10:20 A.M. Ch’oroform started; 10:.35 A.^r. Deep anesthesia; 11:05 A.jr. 
Cliioroform stopped; 11:20 A.Ar. Second blood specimen taken. 

AKAI.YSES or TJIK TWO BLOOD SmClMEKS 

Before Chloroform After Chloroform 


CO, 

53.3 

40.4 

Sugar 

134 

213 

Uric Acid 

0.0 

1.1 

Lactic Acid 

8.5 

18.1 

Phosphorus 

2.0 

2.5 

X. P. X. 

37.5 

37.5 


In two dogs death was produced by chloroform, and the blood changes noted 
were quite similar to, although far more striking than those given in the above 
protocol. 

Xitm!i.<t Oxide . — The effect of nitrous oxide was studied in two dogs. The 
first dog died within forty minutes after the anesthesia was started, while in the 
second animal, there was a chance to observe the blood changes over a period of 
about three hoiir.s. The following protocol and Table III record the changes 
noted. 

Table III 


XiTr.otr.? OxrDE 


TIME j ri:orEin-r.E 


SUGAB 

unic ACID 

LACTIC ACID ' 

' X. r. X. 

I'Hosriior.us 

0.20 .\.M ) Blood siieoimen. 
jX.O started. 

56.0 1 

121 

0.5 ' 

8.5 

: 32.8 

2.5 

0.40 .\.M. lx.O stopped. 

j Blood specimen ^ 

i 

41.0 ! 

180 

0.5 

15.7 

33.9 

2.5 

A.M. I Blood specimen | 

43.8 j 

1*^2 ! 

0.7 

31.4 

38.7 

2.5 

ifMo .A.M. llllood specimen j 

47.5 

200 

0.5 

31.4 

37.5 

2.8 

10..")(l A.M. [Blood specimen 

: ! 

200 

0.5 

14.5 

34.1 

2.8 

1 L.iO A.M. jBlood specimen : 

i .52.2 

ISO 

0.5 

TO O 

.31.6 

3.2 


Dog Xo. H7.~Female. weight 10 kg., 4/20/2G; fi:30 A.ti. First blood specimen 
t:d:cn; tUSo A.>t. Xitrmjs oxide started. Beep ane.=thc.da almost immediately; 
10:20 a.m. Second blood sj.ceimen taken, just before death; 10:21 a.m. death. 
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ANALYSES OF 

THE TWO BLOOD 

SPECIMENS 



Before N^O 

After Nfi 


CO, 

51.9 

41.9 


Sugar 

143 

299 


Uric Acid 

0.0 

1.0 


Lactic Acid 

9.6 

27.7 


Phosphorus 

2.3 

3.0 


N. P. N. 

50.0 

51.4 


It is my opinion that there was 

a certain amount of asphyxia just before death. 

and thus the changes recorded in 

Table III represent perhaps more accurately the 

effect of nitrous oxide. 




Ethylene . — The following protocol is that of a 

dog to which ethylene gas was 

administered by two trained anesthetists from this hospital. 


JDoff No. Male, weight 14 kg., 5/7/26; 10 

:00 A.M. First blood 

specimen 

taken; 10:40 'a.m. Ethylene anesthesia started; 11:40 A.ir. Second blood 

specimen 

taken after twenty minutes of deep anesthesia. 



ANALYSES OP 

THE TWO BLOOD 

SPECIMENS 



Before 

After 


CO, 

54.2 

51.6 


Sugar 

98 

125 


Uric Acid 

0.6 

0.8 


Lactic Acid 

17.5 

27.7 


Phosphorus 

1.7 

2.0 


N. P. N. 

52.4 

39.2 


Urea Nitrogen 

19.6 

19.6 



From the above protocols and tables, it will be seen that all four 
general anesthetics used produced about the same changes in the 
blood chemistx’y of the dog. These changes may be stated as follows: 

(a) A lowering of tlie COj-combining power. ' 

(b) A hyperglycemia. 

(c) An increase in lactic acid. 

(d) A slight increase in uric acid. 

(e) A slight increase in inorganic pho.sphorus. 

(f) No or very little disturbance in the 
nonprotein and urea nitrogen. 

Anoxemi-a . — In the experiments with general anesthesia, it became apparent 
that often one had to deal with varying degrees of asphj’xia. For comparison, 
I, therefore, subjected a dog to breathing an atmosphere containing 7 per cent 
oxygen. This was done by taking three Douglas bags, filJhig two with nitrogen 
and one with room air. The three bags were connected with one another, forming 
one large reservoir, with an oxygen content of about 7 per cent. A tight fitting 
mask, as previously described^ was placed over the muzzle of the dog and con- 
nected by means of a Louven valve to the reservoir in such a manner that the 
dog inspired air containing 7 per cent oxy-gen. The animal w.as subjected to this 
typo of breathing for half an hour, and the following blood changes were noted: 
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ANALYSF.S OF 

THE TWO BLOOD 

.SPECIMEN'S 


Before Vrcailting 

7% Oc After Ircatliing 

COc 

51.9 

40.4 

Sugar 

125 

330 

Uric Acid 

O.G 

0.8 

Lactic Acid 

15.0 

54.9 

Phosphorus 

1.5 

l.G 

N. P. N". 

38.7 

34.1 

Urea Nitrogen 

15.8 

1G.4 


As will 1)0 soon from these figures, the changes produced are almost identical 
with those recorded above for the general anesthesias. At this point it became 
necessary to know to what extent lack of oxygen or anoxemia may be a factor in 
producing tliosc profound blood changes seen under general anesthesia. It seemed 
plausible that one could eliminate the factor of asphTOia, or at least limit it to 
a minimum by adminisicring tlic anesthetic per rcctvm and in sueli amounts as 
not to interfere with the rate and depth of respiration. To two dogs ether was 
given per rcc.tum according to the technic of Gwathmcyis. Both animals showed 
the typical anesthesia blood changes and the following protocol represents a very 
light Gwathmey etlier anesthesia. 

Doff Xo. 28. — Female, weight IG kg., 5/38/2G; 9:00 A.M. First blood specimen 
taken; 9:10 A.M. Mixture of G.G per cent ether and ?,~) per cent olive oil introduced 
into rectum. Amount used about 9 c.c. per kilogram, A light anesthesia produced. 
10:30 A.M. Second blood specimen taken. 


AKAIiYSKS OF JII.OOD SfKCIMDNS 



Before Gwathmey 

After Givathmcy 

CO, 

49.4 

44.8 

Sugar 

91 

189 

Uric Acid 

0.9 

0.9 

Lactic Acid 

35.1 

18.7 

Phosphorus 

2.1 

1.7 

K. P. N. 

45.G 

43.G 

Urea Nitrogen 

3S.0 

1S.5 


In neither dog was there an accumulation of uric acid in the blood, although 
both showed a lowered CO,-conibining power, a hyperglycemia and an increased lactic 
acid under Gwathmey anesthesia. It is interesting to note that in both dogs the 
inorganic jihosjjhorus changed definitely but in opposite directions; in the first 
animal the anestliesia produced a marked elevation in the phosphorus, while in the 
second, a lowering took place. The nonprotcin nitrogen and urea nitrogen were 
not affected. 

Dfipnotic-x . — As indicated above, general anesthetics, — ether, chloroform, nitrous 
oxide, and ethylene — all produce simihir changes in (he blood chemistrx- of the dog; 
the changes from ether l>eing the most marked and those from ethylene the slight- 
est. A hyperglycemia, a lowering of the carbon-dioxide combining power, an in- 
rrenwd lactic ncid content and a tendency towards uric acid accumulation, and 
elevated inorg.anic phosphorus xmlucs arc the typical changes observed. It next 
iHH'ame necessary to see wliat, if any, variations in the blood chemistry follow the 
use of hypmdics, and for tins purpose I used morphine, chloral, chloralose, urethane, 
paraldehyde, veronal, and arnytal. Jn this part of the work an attempt was made 
to give sucli doses of those hypnotics as would produce satisfactory anesthesia 
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without killing the animal, as recommended in Sollman’s "Manual of Pharma- 
cology.” The procedure of obtaining blood specimens was the same as used for 
tlie general anesthetics. 

In Table IV are given the results of analyses on blood specimens 
obtained before and after the administration of each of the eight 
hypnotics above mentioned. Three experiments were performed with 
morphine, two with amj’-tal or isoamjdethjd barbituric acid, and one 
with each of the other drugs ; the latter evidently need corroboration. 
The outstanding finding is the hyperglycemia produced by all these 
hypnotics, except in the case of amytal, where the blood-sugar change 
is less than 10 mg. per e.c. of blood. With chloral and chloretone the 


Table TV 
Hypnotios 


DBUG 

SAMPLE 

CO, 

.SUGAR 

unic 

LACriC 

X. P. N. 

B. U. X. 

PIIOS 




ACID 

ACID 



piioaus 

Morphia 

Before 

57.5 

108 

bX" 

13.2 

48 0 

18.7 

2.5 

After 

70.0 

167 

0.8 

11.5 

40.5 

18.7 

1.7 

Chloral 

Before 

G2.6 

133 

0.6 


““33.3” 


2.4 

After 

53.2 

149 

0.6 


30.9 


2.4 

Chloretone 

Before 

54.1 

94 

0.6 


33.3 


2.4 

After 

48.5 

115 

0.7 


23.4 


2.6 

Chloralose . 

Before 

59.3 

103 

0.5 


53.6 



After 

52.6 

233 

0.5 


50.0 



Urethane 

Before 

50.4 

106 

0.5 


33 


2.4 

After 

51.3 

1.82 

0.6 


40 


2.3 

Paraldehyde 

Before 

62.(5 

110 

0.5 


37.5 


2.3 

After 

45.8 

169 

0.6 


35.7 


1.9 

Veronal 

Before 

After 

53.2 

52.2 

118 

144 

0.6 

0.7 


35.3 

35.9 


2.6 

2.5 

Am3’tal 

Before 

55.1 

107 

0.5 

1 1 .5 

45*3 

19.2 

2.5 

After 

60.0 

115 

0.5 

18.3 

43.0 

20.1 

2.8 


elevation in blood sugar is also very slight, A\diile wilh tlie otliei’ 
soporifics the increase in blood .sugar is marked. There is a tendency 
for the COn-combining power to be lowered, although we notice a 
definite rise with morphine, as Avell as a slight rise ■with urethane and 
amytal. To what extent loss of hydrochloric acid through vomiting 
may play a part in the production of this change in the direction of 
an alkalosis, is not clear. IIoAvevei’, in one experiment Avitli morpliijie, 
there Avas no Ammiting, yet the CO, slightlj^ inereased. The other blood 
con.stituents shOAved only insignificant changes. 

PART II. ANHYDREJIIA 

The Avork of Volhard and his associates’^ on ' liypertCAision anrl 
higher protein-split products as aa'cII as that of Ilashimolo," Tlof- 
baucr’-"' and others on histamine .suggested the study of tlie blood con- 
stituents under certain of these intoxicants. Witte’s peptone, hista- 
mine, and histamine-free albuinose Avere used in these experiments. 
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Tlie variations observed are recorded in Table Y, and are strikingly 
similar vitb tbe three substances used. There is an increase to al- 
most tiie same extent in sugar, uric acid, lactic acid, inorganic phos- 
phorus and nonprotein nitrogen, and a nearly identical percentage 
decrease in COn-combining pouter in all three experiments. 

It seems fairly evident that the picture resulting from any one of 
these three substances is partially that of blood concentration; in 
other words, that the moisture content of the blood is lowered. 
Ilashimoto” obtained an increase of solids in the blood sti-eam of 
from 6 to 17 ])er cent in acute histamine intoxication. In a healthy 
dog weighing 12 kg., I injected intravenously 50 mg. of histamine 
and found that the moisture of the whole blood fell from 82.5 per 
cent to 80.0 per cent Avithin fifteen minutes. The blood moisture Avas 
determined by the technic described by Slander and Tyler.'" Dale 
and LaidhiAv'' shoA\-ed that the increased concentration of the blood 


Tatu.k V 


nr.oon 

rOXSTlTUKXTS 

noo xo. IS 
rr.i’TOXi: 

(0,;~) GAf. rat; kg. 
IXTr.AVEKOU.SIA') 

not; xo. 17 
jii.sTAArixn 

1 (00 MG, IXTl:.AA’a- 

xousLY IX 1:1000 
SOEUTIOX) 

1 

non xo. 10 
AI.UUMOSn “a” 
(1.0 CM. m:KG. 
ixTr.AAT.xousny) 


Befon! 

After 

Before 

After 

Before 

After 

CO, 

•lO.-l 

20.0 

54.5 

3-1.1 1 

.00.2 

1 27.1 

Snunr 

08 

174 

SO' 

1S2 

103 

1.37 

Urii' Acid 

0.8 

1.1 

0.7 

i 1.0 ; 

O.f) 

1.0 

Lactic Acid 



lo.a 

.3(1.2 ! 

24.2 

01.7 

Pliosidiorus 



2.8 

.3.1 

1.5 

1.7 

X. P. X. 



44.7 

Til.C 

.3().l I 

G4.G 


in histamine shock is not due simply to dehydration of the blood, but 
to actual loss of plasma resulting from capillary dilatation. The 
Avoik of llashimoto .suggests that there arc various factors causing 
the increase in nonprotein nitrogen in the blood in acute histamine 
poisonitig. A loAvered excretion of nitrogenous substances in the urine 
as Avell as increased ju'oloin destruction may be among the causative 
factors. The significance of the blood changes produced AA'ith pep- 
tone. histamine, and histamine-free albumose Avill be discussed after 
the pathologic lesions folloAving their use have been described. 

TART 111. PATIIOLOfiY 

Most of the animals A\*erc sacrificed shortly after the experiment in 
order to study the tissues microscoi)ically. Y*e found that the quick- 
est and easiest method of killing the dog Avas a slab through the 
heart, the animal dying Avithin half a minute. All tissues Avere im- 
medi:ileiy placed in 10 per cent formalin and put through the u.sual 
lijsfologie procedures. In some instances, it bec.tme necessary to make 
f;it-st ain j)rei)aral ions. 
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The following histologic description of the tissues studied is taken 
from the notes of Dr. J. W. Williams, who was kind enough to exam- 
ine the sections for me. In most instances we studied the liver, kid- 
neys, heart muscle, pancreas, spleen, adrenals and lungs, hut in the 
following description we give only the abnormal findings. 

Ether . — ^Etlier was administered to one dog for half an hour, and the animal 
was killed three hours later. The liver showed slight fatty degeneration, extending 
throughout the entire lobule, but there was no necrosis of liver cells. The kidney 
showed very moderate degenerative changes in the cells of the convoluted tubules. 

Chloroform . — The effect of chloroform was studied in three dogs, and all showed 
the typical liver lesions. 

Nitro^is Oxide . — In tw'O dogs,, following the administration of nitrous oxide, there 
were moderate degenerative changes in the center of the lobule. These changes 



Fig-. 1. — Section showing lobular changes In liver after nitrous oxide (x3G5). 

are shown in Fig. 1. Fat stains were positive in the one and negative in the 
other dog. 

Ethylene . — The effect of ethylene was observed in one dog. The liver cells 
showed slight degenerative changes throughout the lobule except at its periphery. 
Sudan III stain was positive. The kidney sections were normal. 

G^uathmey Anesthesia . — To one dog ether was administered per rectum, as de- 
scribed above. The liver and kidneys revealed nothing abnormal. A Sudan stain 
for fat was negative for both the liver and the kidney. 

Histamine . — ^We studied two dogs with acute and two with chronic histamine 
poisoning. All four animals showed marked degenerative changes in the liver and 
kidney. Except for a few cells at the periphery of the liver lobule, all of the 
cells showed marked changes. The protoplasm presented a honeycomb structure 
with a thin unchanged margin. The nuclei in general were well preser^'ed, though 
in a certain number of cells they were lacking. The degenerative changes in the 
kidney were restricted to the convoluted tubules. Fat stains showed discrete rounde 
deposits of fat in all parts of the liver lobule, as well as in the convoluted tubules 
of the kidney. Fig. 2 demonstrates the changes in the liver. 
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Peptone . — One dog Avith acute and one with chronic peptone poisoning were 
studied. Both showed marked changes in the central portion of the liver lobule, 
not unlike those observed with histamine. There were also' degenerative changes 
in the kidney tubules. Fig. .3 demonstrates the changes in the liver. 

Alhumose. — Two dogs received albumose injections, which produced marked 
changes throughout the liver lobule quite similar to those folio-wing histamine or 



Fipr. 2. — Elver clnnfro.s after chi'onic histamine poisoninp (xlOO). 



Fim 3. — l^iv( r changes after chronic peptone poisoning (x.330). 

peptone. The kidney changes were al«o \cry marked and of a destructive char* 
ncter restricted to the convoluted tubules. 

.Ifooin i-utptiotc. — Two dogs, following magnesium sulphate injections, had 
marked fatty changes in the liver, as shown in Fig. i. This section also shows 
nnnieron- dilated eapiliaiie- and many simees filled with blood. There were no, 
or only slight changes in the kidneys. 

Morphinr . — The efToct of morphine -was studied in one dog. Practically no 
changes were ob’=crved cither in the U\er or the kidney. 
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Fig. 4 . — Patty clianges In liver after magnesium sulphate injections (x475). 



Fig. 5 — Changes in liver from anoxemia. (xl50). 


Chloretonc . — One dog under clilorctonc showed no changes in the liver or the 
kidney. 

Chloral . — One dog .showed marked congestion of the liver, although a fat stain 
was negative. 

Veronal, Urethane, and Taraldehyde . — ^Each of the.sc suhstanecs produced marked 
generalized changes in the liver, ■whereas the kidney sections were quite normal. 
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AnoTcmia. — The change? produced in the liver during the anoxemia experiment 
dcpcribed above, arc shown in Fig?. 5, C, 7 and S. Tlicie weie only sliglit changes 
in the kidney. Piactically the entiie liver lobule was involved. In the center, the 
celhs picsented a honeycomb appearance with a narrow iJenphcral margin of normal 



I'lv:. 0. — Anoxmui’i. A)Cri aiound oontr.'il vein a? .‘shown in Kig. 3. (xSOO.) 



riK. 7. — .\no.V‘nii.\, .\riM ncir jiortal .‘-pace .as .“liown In Fip. 3 (xSOO.) 

protopln-stn. Many cell-- had lo'-t their nuclei and appeared to bo destroved. At 
tiie periphery of the lobule a nairow margin of cells was better preserved, but 
still prc'i'nted the ssimc t.'pe of damage. 

^Vhi!e it been known for year.s that the jii-olonged adniini.st ra- 
tion of ehlorofonn is occasionally followed by deatli, when autop.sy 
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shows that it is associated with profound lesions of the liver, it has 
not been realized that similar, but less extensive, changes occur after 
the administration of the other general anesthetics, namely, ether, 
nitrous oxide, and ethylene. Our investigations, which we admit are 
incomplete, show that marked fatty changes occur in the central por- 
tion of the liver lobule, or throughout its entire extent in dogs which 
have been anesthetized by these agents for so short a period as fifteen 
minutes, and that the changes are least pronounced when ethylene is 
emploj^ed. Moreover, it should be noted that degenerative changes 



Fig, 8. — Anoxemia. Area near periphery of lobule as shown in Fig. 5. (x900.) 

likewise occur in the epithelium of the convoluted tubules of the kid- 
ney, and were absent only when ethylene was used. 

We cannot assert that similar changes occur in human beings, but 
reasoning by analogy it is likely, and for that reason the histologic 
lesions reinforce the deduction drawn from the chemical study of the 
blood that greater caution should be exercised in the administration 
of general anesthesia, and particularly in eclampsia. 

It should be strongly emphasized that the lesions observed are in 
no way analogous to those characterizing eclampsia, nor do we make 
any claim that they are directly responsible for the blood changes 
described in this study. They are, however, the result of the anes- 
thetic, and it would in general appear inadvisable to employ any 
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agent in the trealnient of eclampsia ivliicli we Icnoiv ivill lead to still 
further injuiw of the already damaged liver and kidneys. 

It is of interest to note that in the single instance in which ether 
was administered per rectum by GAvathiney’s method, no lesions Avere 
observed, though it must be admitted that further observation is nec- 
essary before this can be accepted as the general rule. Moreoi’er, it 
is important to note that the use of magnesium sulphate ivas associated 
with the deposition of fat in the liver in large droplets, as Avell as by 
slight injury to the kidneys. The former changes, however, were dis- 
tinctly localized, but Avere in no Avay similar to the generalized 
changes folloAving the use of general anesthesia, or of the various 
substances to be mentioned later. 

When histamine Avas administered in such large doses as to lead to 
death, the degenerative changes in the liver and kidney AA'cre slight; 
Avhereas, Avhen it Avas administered in small doses for eight or ten 
days, marked degenerative lesions Avere produced. These involved 
the greater part of the lobule, and left free only a rim of cells about its 
periphery; they closely resembled the changes sometimes obserA-ed in 
fatal cases of vomiting of pregnancy. That the change Avas in great 
part fatty Avas abundantly proved by preparations stained Avitli 
Sud.an III. ^Marked changes likoAvisc occurred in the epithelium of 
the convoluted tubules of the kidney. Too much stress, hoAVCA'cr, 
cannot be laid upon the fact that the hepatic lesions bear no likeness 
to those observed in eclampsia. 

As one might suppose, a priori, identical changes folloAved the use 
of pe])tono and albumose. 

It Avas a matter of .surprise that in the anoxemia experiment the 
entire liver shoAved signs of mai*ked change in the Avay of degenera- 
tion and necrosis of cells in all parts of the Ih’er lobule, as Avell as 
minor changes in the coiiA'olutcd tubules. As the tissue failed to stain 
AA'ith Sudan, it seems fair to a.ssume that the change A\'as not asso- 
ciated Avith the deposition of fat, and for that reason it must differ 
from those thus far described. Ecsnik and Keefer, in their anoxemia 
experiments, also produced anatomic changes in the liver, similar to 
those seen in chronic passive congestion.^® The lesion follOAving the 
use of the various hypnotics is of great importance, but as hypnotics 
Avore admijustcred to only a single animal in each instance, it Avould 
be hazardous to attempt to draAv binding conclusions as to their 
liistologic action. 

Morphia and chlorctone alone gaAm rise to no lesions; chloral called 
forth intense congestion, A\-ilh no serious cellular injury; AA-hile 
veronal, urolhrane and paimldehyde all gaA'c rise to pronounced 
le.sions in the liver and to very slight ones, or none at all, in the kid- 
ney. In the former, the changes Avere generalized, and frequently 
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The obvious deduction from this similarity in the blood changes in 
eclampsia and in general anesthesia is that the condition of the ec- 
lamptic patient may be seriously aggravated by superimposing upon 
an already existing toxemia another due to general anesthesia. Fur- 
thermoi’C, it seems quite logical to assume that the better results fol- 
lowing the conservalivc treatment of eclampsia as compared ivith 
radical treatment, such as accouchement force and cesarean section, 
are due not to the change in treatment but rather to the fact that 
fc-wer eclamptic women are subjected to anesthesia in the conserva- 
tive technic. 

Thalliimer’'’ introduced the use of insulin for combating postopera- 
tive acidosis as well as vomiting of pregnancy. This therapy has also 
been extended to include the acidosis of eclampsia"'’ in this hospital. 
T have conducted eight experiments with general anesthesia followed 
by insulin. Tlie changes observed in all these experiments were sim- 
ilar, whether insulin followed the administration of ether, chloroform, 


Tablc VII 


ETiir.n-Ixsui.tx 


COKDITIOX 

CO, 

.SUOAK 

unic Arm 

UACTIC ACID 

riio.sPHOr.u.s 

X. P. N. 

Xorinal 


32.5 

0.5 

34.5 

3.1 

55.0 

After Vi liour Etticr 

•13.2 

ooo 

0.8 

18.1 

3.8 

50.0 

35 luiuutos after Tusul'm 

45.3 

210 

0.7 

1.1.3 

3.0 

54.0 

Vi liour after Insulin 

47.1 

1.S2 

0.5 

S.7 

3.0 

54.0 

3 liour after Insulin 

.50.5 

313 

0.,5 

G.l 

.3.3 

54.1 

2 liours after Insulin 

52.0 

4S 

0.5 

G.O 

3.0 

54.7 


in'innrks 


Etlior waj- stoppi-d aftor ono-lialf hour aiirl the dog re- 
ceived ininicdinloly ]n0 uuit.s of insulin, intravonou.sly. 


or nitrous oxide. A typical ether-insulin experiment is reported in 
Table VII, in which one sees that insulin not only relieves the acidosis 
and hy 3 )erglyccmia, but has also a marked ell’ect on the lactic acid 
eonteut of the blood. This clTcct of insulin is similar to that reported 
by Slander and Radelet’ in the treatment of eclampsia. It must be 
emph.-isised, however, that where insulin is employed to treat the 
acidosis of eclampsia, one shovdd have definite information regarding 
tlie blond sugar and carbon dioxide combining power, and should 
always give a protective dose of glucose amounting to approximately 
2 grams per unit of insulin. 

During the past year, magnesium sul]fi\ate has been advocated for 
the treatment of eclampsia.'-’ For this reason it seemed necessary to 
study the elTeet of this .substance on the blood constituents. Two dogs 
were accordingly given injections of -IlgSO,. and tlie re.snlts are re- 
ported in Table VIII. The only changes observed arc a lowering of 
the CO.-eonihining power and a slight increase in the blood sugar. 
From the evidence so far ndiluced, and the. liistologic findings already 
referred to. the use of IlgSO, in eclampsia seems dubious, and it ap- 












648 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

Table VHI 


Magnesium Sulphate 


BLOOD 

CONSTITUENTS 

DOG NO. 32 

50 C.C. 50 PER CENT MgSO^ 
SUBCUTANEOUSLY 

DOG NO. 33 

6 C.C. 50 PER CENT MgSO, 
INTRAVENOUSLY 

Before 

After 

Before 

After 

CO, 

03.6 

55.1 

61.5 

54.1 

Sugar 

102 

147 

105 

127 

Uric Acid 



0.5 

0.5 

Lactic Acid 

30.1 

41.8 

12.1 

14.4 

Phosphorus 

2.5 

2.5 

2.5 

2.5 

N. F. N. 

40.6 

40.6 

50.0 

51.1 


peai’s to me imperative that more experimental work should be done 
in order to determine the value of this substance in the treatment of 
eclampsia. 

Stroganoff^^ advocates the use of morphine in treating eclampsia. 
In this connection, it is interesting to observe the blood changes pro- 
duced by morphine, as reported in Table IV. Morphia has a definite 
tendency to raise the COo-combining power, and it may be due to 
this fact that the Stroganoff treatment is of value in the milder types 
of eclampsia. Hjort and Taylor®" as well as Gauss®* also demonstrated 
an increase in alkali reserve with moi*phine. 

PART V. DISCUSSION 

Anesthesia and Eclampsia . — We have noticed an acidosis and a 
hyperglycemia with the general anesthetics studied above. The effect 
of anesthesia on the acid-base balance of the blood has received a 
great deal of attention, and the experimental evidence at the present 
time strongly suggests that the same factors are not involved with 
each of the anesthetics. Ether and chloroform produce a fall in Pn 
and alkali reserve, leading to an uncompensated alkali deficit, which 
is probably not dependent on respiratory variations and which, ac- 
cording to Leake,® is not caused by formation of ketone bodies or lac- 
tic acid. Leake .states that a ketosis may develop several hours later 
as a result of deranged carbohydrate metabolism, related perhaps to 
a depressing action of ether or chloroform on insulin secretion. In 
this connection it is well to call to mind the work of Ross and Davis, 
on the part played by the pancreas in the production of ether-hyper- 
glycemia. These investigators call particular attention to the influ- 
ence of adrenalin, of sympathetic nerve endings, and of pancreatic 
secretion on the stored glycogen. While adrenalin and the sympa- 
thetic nerve endings influence the liberation of dextrose fiorn gljco 
gen, the pancreatic secretion has an inhibitory effect, i.e., p^e^ents 
the liberation of dextrose from glycogen. The experimental work of 
these authors leads them to the conclusion that ether reduces the 
activity of the pancreatic secretion, resulting in a hyperglycemia, and 
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tliat chloi’oform, -while having this same effect, in addition docs injury 
to the liver cells, which would result in not so great a hyperglycemia. 

On the other hand, there is evidence-^ suggesting that increase in 
blood or tissue acidity may produce a greater susceptibility toward 
a hyperglycemia. Koehler^'’ has shown that the ingestion or intra- 
venous injection of acids or acid-producing substances, resulting in a 
simple acidosis, has a marked effect on the fasting blood .sugar of 
normal human beings. A hyperglycemia of 30 to 40 mg. per 100 c.c. 
of blood above the normal level follows a drop in Pn from 7.40 to 7.20. 
The author believes tliat the depre.ssing eff’eet of the acidosis upon 
the sugar metabolism may be related to “an acceleration of the inac- 
tivation of insulin by glucose due to increased H-ion concentration, 
espccialh' when there is an overproduction or mobilization of the 
latter.” In how far, then, the hyperglycemia following ether or 
chloroform anesthesia may be dependent on the initial acidosis or on 
its effect on the pancreatic secretion is as yet not quite clear. IMann- 
believes that the ether hyperglycemia depends wholly on the liver, as 
it docs not occur when that organ is removed, and furthermore, that 
it depends chiefly on an intact portal circulation, lie .showed that 
ether also depresses the secretion of bile. 

The recent work of Ronzoni and her coworkers* indicates that the 
acidosis of ether anesthesia may in a large part be due to the accumu- 
lation of lactic acid, rather than itself being the cause of lactic acid 
production as slated by Anref and Cannan.-' It is possible, then, that 
the accumulation of lactic acid, due. say, to asphyxia, may result in 
an acidosis which in turn may lead to a hyperglycemia. 

It seems well established that anesthesia with nitrous oxide cannot 
be produced unless avc have a certain amount of anoxemia. The nor- 
mal arterial blood is over 02 jjer cent saturated with oxygen at ordi- 
nary oxygen tensions inspired, while, according to Greene,-^ in nitrous 
oxide anestlie.sia. the arterial blood is less than 80 per cent satui-ated 
with o.xygen. Anoxemia evidently then ])lays an important role in 
the production of the acidosis and hyperglycemia of nitrous oxide 
anesthesia. It is probable that with ethylene gas we also have to 
contend with a certain degree of anoxic anoxemia, although more 
oxygon can bo given with this gas than with nitrous oxide. 

Koehler. Prunquist, and Loevenhart-*’ produced a rapid uncompen- 
sated alkali deficit by means of anoxemia. Our figures on anoxemia 
show that tlio carbon dioxide combining power dropped over 10 vol- 
umes per cent u-ithin half an hour of deficient oxygen breathing, 
i his acidosis was accompanied by a marked accumulation of lactic 
acid in the blood stream together Avith a profound hyperglycemia. 

Various theories lun’e been advanced to explain the action of nar- 
cotics. Tlie asphyxial theory of Terworn,"*' the lipoid theory of 
Meyer and Overton.^* the cohc.sive theory of Traube, and the colloid 
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cliemical theories have received a great deal of attention. The lipoid 
and cohesive theories explain perhaps better the method of transpor- 
tation than the mode of action of these drugs. It is probable that in 
general anesthesia we liave to deal to a greater or lesser extent with 
a deox5^genating process. Greene-® suggests that “the high solubility 
of nitrous oxide gas in some way interferes with the availability of 
oxygen, but whether this effect may be attributed to a tissue differen- 
tial solubility, as in the case of ether, is still under investigation.” In 
this connection, it may be well to note the effect of anesthesia on the 
lactic acid content of the blood. Our figures show a definite increase 
of blood lactic acid following the administration of anesthesia, and it 
is well established that deficient oxidation processes lead to an ac- 
cumulation of lactic acid in the blood.®® 

It is interesting to observe that even with amytal, where we found 
only very slight changes in the blood sugar, recent work indicates that 
this substance has some effect on the metabolism of carbohydrates. 
Hines, Bo3>'d, and Leese®® showed that amj’-tal anesthesia lessened the 
ability of an animal to handle glucose when injected by the continu- 
ous intravenous method. An animal so treated showed an increased 
hyperglycemia and gtycosuria, associated with a slight lowering of 
the Pii of the plasma. They conclude that it is not safe to assume that 
amytal is associated with no alteration of carbohydrate metabolism. 

The blood picture in eclampsia is so similar to that observed under 
anesthesia, that one Avonders whether insufficient oxidation does not 
play a role in eclampsia. The idea seems quite plausible that any 
theorj’’ which tends to explain the causation of eclampsia should be 
linked up in some Avaj'^ or other with deficient oxidation. 

Anliydremia and Eclampsia . — It should be stated at the outset that 
in eclampsia the blood is not more concentrated than in normal full- 
term pregnancy ; on the contrary the Avorlc of >Stander and Tyler^® on 
blood moisture shoAved that in eclampsia the percentage of AAmter in 
the blood stream maj’’ be great enough to constitute a true hj^dremia. 

The abOAm-recorded results obtained AAuth peptone, albumose, and 
histamine indicate that these substances produce an anliydremia Avhich 
in great part explains the blood changes observed. It must also be 
noted that these substances produce similar Ityer lesions, Avholly dif- 
ferent, hOAvever, from the eclamptic liAmr lesion. The liA'er lesions 
obseiwed under peptone, albumose, or histamine poisoning are verj'^ 
similar to those seen in fatal A'omiting of pregnanej^ but before one 
can assume a connection betAveen anj' of these .substances and A'omit- 
ing of pregnancy, it ivill be nece.s.sary to determine exaetty Avhat role 
stai’Amtion maj' play in tlie liAmr lesion of the latter condition, as Avell 
as to obsei’A'c the effect of these substances Avhen giA^en in small 
amounts to animals throughout the cour.se of pregnanej'. It Avill, fui- 
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ihcrmore, be iieces.snry to sliidy tlie blood in vomiting of pregnancy 
■with particular reference to these substances. 

Tlie blood pressure in eclampsia^' is decidedly elevated above the 
normal, whereas with peptone, albumose, and histamine,"" we observe 
a fall in blood pressure. Xeverthcless, although eclampsia is asso- 
ciated with a high blood pressure, a tendency towards a hydremia 
and peripheral necrosis in the liver, while the three substances under 
discussion produce a fall in blood pre.s.surc, an anhydremia and a 
characteri.stic liver lesion which is not peripheral, we feel that from 
the work of Volhard and his associates’^’ it is imperative that further 
investigations on the higher ])rotein-split products should be carried 
on. We have, accordingly, started to analyze the blood of all iia- 
tients suffering from a toxemia of pregnancy for amino-acids before 
and after hydrolysis. Our figures are as yet too few to permit of any 
conclusions. 

Treatment of Ectampria . — The chemical and pathologic findings 
with anesthesia strongly indicate that the eclamptic patient should 
not be subjected to a general anesthesia. From the results recorded 
in this iiaiicr it seems (juitc logical to assume that the I’cduction in 
maternal mortality in cclamiisia incident to the change from radical to 
conservative treatment"” is due not to the change in procedure but 
rather to the fact that a much smaller proportion of patients received 
general anesthesia. 

Our chemical and pathologic findings further indicate that the use 
of magnesium suljihate to control the convulsions is not warranted. AVe 
feel, however, that further work along these lines is required before 
any sweeping statement can be made. 

In the cn<c of morjihine and chloral the evidence is of such a charac- 
ter that one may expect beneficial results from their u.se. Morphia 
apparently produces no liver lesions, and furthermore, has a. detinitc 
tendency to raise the carbon dioxide combining jiower of the blood; 
chloral, while it seems to give rise to congestion of the liver, does not 
lead to damage of its colls. 

d he use of insulin with a ])rotcctivc dose of glucose in severe cases of 
celamjisia where the carbon dioxide combining power is tlO volumes 
]>er cent or lower, and Wlure there is a hyperglycemia, seems quite 
justifiable Irom our clinical ex])crience as well as from our experimental 
studies in animals on the effect of insulin on the various typos of hyper- 
glycemia and acidosis. It mu.st be emphasized, however, that as far 
as we know at present, the only good that insulin may do in .such eases 
is to combat the acidosis; and I feel convinced that certain patients 
might i)e .saved from a fatal (uitconie if one could successfully carrv 
them over the marked acidosis so often encountered in eclampsia. It is 
equally true that we .sometimes have a type of eclampsia wliore aeido.sis 
is not a eharaetcristie feature, and vet the patient may succumb. It is 
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thus clear that our treatment must remain empirical and tentative until 
we definitely know the cause of eclampsia. 

In connection with the acidosis and hyperglycemia of eclampsia, it is 
interesting to bear in mind the work of Mann” and his associates on 
the ph^'^siology of the liver. The blood picture of eclampsia certainly 
reminds one of the changes produced by removal of the liver, especially 
when one considers the high uric acid content of the blood together with 
the changes in blood sugar, lactic acid, and hydrogen-ion concentration. 
That glucose therapj^ may be of value in certain types of disturbed liver 
function seems quite rational. Mann suggests, for example, that glu- 
cose may be of value where the supply of glycogen in the liver is de- 
pleted, following the marked hyperglycemia of ether anesthesia.^ 

It follows logically that in certain of the toxemias of pregnancy asso- 
ciated with marked disturbance in liver function, as is evidenced by 
pathologic lesions in that organ, the use of glucose may be of value, and 
there is clinical evidence to show that this contention may be correct. 
Duncan and Harding,^® Titus^'* and others have advocated the use of 
glucose in the vomiting of pregnancy. It should be stated that in this 
clinic we have tried the glucose, as well as the insulin and glucose 
therapy for pernicious vomiting of pregnancy, and that while each of 
these treatments is of decided value in certain patients, we nevertheless 
encounter others in whom all attempts at treatment seem futile. This 
is not to be wondered at when we consider how little is as yet known 
concerning the etiology of the condition. Here, just as in eclampsia, 
our treatment must remain empirical and tentative until the true cause 
of the disease is discovered. 

The results of our experimental work on general and local ane.sthesia 
lead to the conclusion that in certain of the severe types of eclampsia it 
may be advisable to end the pregnancy under local or spinal anesthesia, 
but as yet we have no clinical evidence in support of such a contention. 
In two control experiments on dogs, novocaine, or procaine, was in- 
jected subcutaneousl}’' in amounts greater than are ordinarily used in 
practice, and the blood chemistiy studied. Twenty cubic centimeters of 
a 2 per cent solution of procaine were injected .subcutaneously and 
produced no change in the blood constituents during a two hour period 
of observation in which samples of blood were withdrawn and analyzed 
at fifteen minute intervals. 

As an analy.sis of the results obtained in the conservative treatment 
of ante- and intrapartum eclampsia up to March 31, 1926,'*= shows that 
the mortality was 1.9 per cent in the mild cases according to Eden's 
classification, •“> and 21 per cent in the severe cases, it appears that the 
treatment of the former by the Stroganoff technic** gives a very sati.s- 
factory result; while in the case of the severe type, improvement is 
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urgently demanded. For this reason, wc have tentatively concluded to 
continue to treat the former by the StroganofT method but to ascertain 
•\vhat results n*ill follov the prompt delivery of severe ea.ses under spinal 
ane.sthe.sia. When, hovover, the patient .seem.s to be in danger from a 
profound acido.sis as evidenced by a fall of the CO-rCombining power to 
30 volumc.s ])er cent or le.ss, we shall continue to use insulin and glucose 
which our experience uj) to this time indicates is of value in combating 
that condition. 


COXCLUSIOXS 


1. Ether, chloroform, nitrous oxide, and ethylene produce changes in 
the blood constituents very similar to those .seen in eclampsia. 

2. These general anestlieties also produce pronounced liver lesions as 
well as less marked changes in the kidneys, 

3. The use of these general anesthetics in tlie treatment of eclampsia 
seems open to objection. 

4. Blood studies on anoxemia and eclampsia suggest that in the latter 
condition deficient oxidation may play a part. 

5. Peptone, albumose, and histamine produce a blood picture sug- 
ge.sting an anliydremia. Tlic evidence so far adduced, both chemical 
and patliologic, makes it. improbable tluit any one of them is to be re- 
garded a.s an etiologic factor in the causation of eclampsia. 

6. Peptone, albumose, and histamine produce degenerative liver 
lesions similar to those associated with vomiting of pregnancy, but as 
yet we licsitate to assume that they play any etiologic role in its pro- 
duction. 

7. The fact that morphine raises the CO„-combining iiOAver of the 
blood and does not damage the liver, affords justification for continu- 
ing its use in the treatment of eclamp.sia. 

8. The chemical and pathologic findings with magnesium sulphate 
speak against its use in eclampsia ; but further work is neces.sar\' before 
a definite conclusion can be reached. 

fi. The use of glucose, as well as that of insulin and gluco.se, seems 
to be of value in certain cases of vomiting of pregnancy and eclamp.sia, 
but not in all. 

10. In our experience, a modified ^troganofL technic, has led to a 
marked reduction in the mortality in mild case.s of eclampsia. 

11. Tlic treatment of severe cases of eclampsia is not yet satisfactory 
and it is a (juestion whether prom})t delivery under spinal anesthesia 
may not give better results than we have heretofore obtained. 


I nw Siiil* tn Dr. .T. WhilriilKo WUIinjiiP for h\s .'iK.'iSsi.nnce in tin' lii.'^tolonlc 

rirt of Uif'^ wnr!.-, ;*n’5 I ntn :iI?o to I>r5. II K. M;ir.»haU Jr .-ind I’ M K 

».*'!!!?!(; for Ok Ir many lirlpful Th<- cn-.Ui for tno'-t of Uio Inctic .'iciii 

tirtf rnsiiintlcr.,-: brk.ny.w to ],>r. .V. H. Kocieret to whoiii I fiin also frratcful for r‘.«'=l“tanco 
In n^any of Use vxperimont.''. 
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HE:\rOSTASIS IN VAGINAL HYSTERECTOMY FOR 

PROCIDENTLY' 


By Alfred Baker Spalding, ^LD., San Francisco, Calif. 

(From the Department of Obstetrics and Gynrcolngp. Stanford University. 

School of Medicine) 


T he I'emale pelvic organs may reasonably be expected to be com- 
plicated at times by various pathologic conditions Y*bicb modify 
.somewlial the indications and the usual technic for vaginal hysterec- 
tomy. One of these is a relaxation of the pelvic fascia which permits 
Ibc uterus to descend and is usually associated with rectocelc and 
cystocele. Histologic study of the fascia endopclvina demonstrates 
that it is developed by mesothelial condensations around the ureters 
and the pelvic nerves and blood vessels. Therefore, it seems reason- 
able to .sugge.st that if the uterus is to be removed and the pelvic 
fascia utilized to support the bladder and rectum in cases of uterine 
prolapse, due consideration should be given to the pelvic veins and 
the technic for vaginal hysterectomy should be devcloi)ed upon the 
})rinciple of ctireful hemostasis. 


Before describing such technic, it is essential to discuss briefly the 
reasons for removing the uterus in conditions of prolapse and to men- 
tion some of the complications that may be encountered. In cases of 
])roeidon1ia. it is freciuently difiicult to decide Avhen to remove the 
uterus, and, if the uterus is to be removed, to weigh the advantages 
of abdominal over vaginal hysterectomy. It is also difficult to devise 
a method to suspend satisfactorily the vaginal vault after vaginal 
hysterectomy or to determine the limitations for .iustifiable pelvic 
dissection. The factors upon Avhich surgical judgment should be 
based to make wisely these decisions vary with the individual patient 
and the experience of the o]>erator. These self-evident statements are 
made because it is well known that vaginal by. M erect omy is not always 
indicated, because cures of procidentia can at times be obtained by 
simple anterior colporrhaphy. ])erineorrhaphy and abdominal fixation 
of the uterus or by some modification of the interi)osition operation, 
rnfortunafely, however, as with all hernias, there is invariably some 
pereetitage of recurrence after operation and this fear of recurrence 
is the primarv reason for the great variety of ])roeedure 5 advocated 
for the cure of procidentia. 


lo minimize tlie danger of reeurrenee, some g.vnocologists recom- 
mend that tise uterus be removed and the pelvic fascia be utilized to 
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support the bladder, the Yaginal vault and the rectum. To do this 
properly it is necessary to dissect rather extensively the vascular 
pelvic fascias and in so doing there is danger of operative and post- 
operative hemorrhage unless particular attention is given to complete 
hemostasis. 

During the past fourteen yeans, 603 patients suffering with 1122 varie- 
ties of pelvic prolapse such as cj^stocele, rectocele and procidentia of 
the uterus have been operated upon in the Women’s Clinic of the 
Stanford University School of Medicine. In an effort to determine 
the best way to permanently cure the largest number of these pa- 
tients, with the least operative risk and the shortest period of hospital 
convalescence, various procedures have been utilized. Many patients 
have been observed for a long period of time in the follow-up clinic 
and several papers have been published which give the facts as we 
have observed them in regard to the percentage of recurrence after 
various methods of operation and the operative and postoperative 
complications experienced.^'^ 

In regard to recurrence, a recent study of 184 patients with pelvic 
prolapse showed that later in the clinic there was noted some recur- 
rence in 21 patients or 11.4 per cent. Nineteen of the 21 patients 
had recurrent rectocele, 9 patients had recurrent cystocele and 2 
patients had recurrent prolapse of the uterus. Sixty-Uvo of the 184 
patients in this series had the uterus removed either because they 
were past the menopause or because the uterus was pathologic which 
accounts someAvhat, but not entirely, for the low incidence of recur- 
rent prolapse of the uterus. Of the two patients having recurrent 
prolapse of the uterus, one foIloAved an interposition operation and 
one followed a subtotal vaginal hysterectomy. 

The operative and postoperative complications associated with hem- 
orrhage have given the greatest concern and have influenced in a 
marked way, the development of the operath’-e technic in the clinic. 
Of the 603 patients operated upon, one had severe postoperative 
hemorrhage following vaginal hysterectomy, two patients developed 
pelvic hematoma, one after a Jellett operation and one after a sub- 
total vaginal hysterectomy and Uvo patients died Avith the symptoms 
of postoperative shock, both after subtotal A^aginal hysterectomy. 

These expei’ienees liaA’^e caused us to give up the .subtotal vaginal 
hysterectomy^ because Ave could not perfect a satisfactory technic to 
control hemorrhage Avithout occasionally experiencing some degree of 
ceiwix sloughing Avhich increased the incidenee of recurrence. Since 
1921, Ave haA’’e not done the Jellett operation^ because AAdth the exten- 
siAm dissection involved, more difficulties Avere encountered Avith hemo- 
stasis than in cases AAdiere the uterus Avas completely remoA’^ed. We 
reluctantly gaA'e up the Goffe operation,^ not because of hemorrhage, 
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but because one patient after operation developed a ureterovaginal- 
vesicovaginal fistula vliieli vas lno‘^t difficult to close. 

'With the development of the present technic for hemostasis ive have 
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come to rely more and move upon complete vaginal hy.sterecionn' for 
the cure of procidentia in women near or jinst the menopause. 

In 191h. I prc.scnted to this Society a study of frozen sections of 
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the pelvis,^ the photographs of which showed very clearly the fascia 
endopelvina. Since that time, further anatomic study of the pelvic 
fascia has been made. Some of the points brouglit out by these ana- 



Plg. 3. — Vesicovaginal fascia to show vascular condition under bladder wall. 



irig-. 4. — Vesicovaginal fascia. Intermediate portion. 


tomic dissections have been utilized not only in the technic for the 
support of the bladder in cases of cy.stocele, but for the control of 
hemorrliage in vaginal hystereeloniy. Fig. 1 .shows a section ol. the 
tissue between the bladder and anterior wall of the vagina. Pigs. 2, 
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I’l!:. — Scpnr.’ititin of vjii:in:i1 wal! nn'l vovicovnuiiinl fas'ciii from tlio blnddor. 
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I i iiti jii oio of Irnii:!-!.'.' i>.iui*!>. J', nn-jcr-. T, vairin'i at c.rvix. 

iuit] 4 slifnv the vast'nl.-ir rondition of this tissue just under the 
vaeiii.'il tvall ami umlor the bladder wall v.-itli a tluclc muscular non- 
vascular layer lyim^^ betv.een. The. practical uiiHxation of this vesico- 
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vaginal fascia in the repair of cystocele as advocated by the late Dr. 
J. Craig Xccl,'’ of San Francisco and by Dr. R. M. Rawls of New 
Yorlc," has been made for the past ten years with fairly satisfactory 
results in regard to the incidence of cystocele recurrence. In separat- 
ing this fascia from the bladder as shown in Fig. 5, the deep vascular 
layer should not be removed as it forms an important part of the 
bladder -wall. The vesical plexus of veins lying in this part of the 



Kl}:. P. — T>i'Uv<'IT of fiiii'luf! pf utoru;! under Dnyen clnnii> -which prolcctK bladder, to 
jiho'v .«>'parat‘j llpatlou of round llsjanicnts and broad Usaiueiil.*.-. 

f.'isoia with the .‘surrounding mesothelial condensations pa.sses down 
the anterior wall of the bladder to form, on either side, the thick 
vesicouterine ligaments as the vo-ssels pass to empty into tlic uterine 
veins. I’his fascia eome.s in fpiite clo.se contact to the ureter as .sliown 
in Fig. G luit can easily be clamped and ligated witlionl injury to the 
ureter or injury to the bladder wall if the clamp is placed close to 
the uterus as shown in Fig. 7. With .separate ligation of the vcsico- 
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Uterine ligaments not only can the bladder be more completely sup- 
ported but the control of the venous oozing is perfect. By freeing 
the bladder completely from the anterior vaginal wall and from the 
midportion of the anterior uterine Avail, the bladder can be lifted from 
the uterus producing tension on the two vesicouterine ligaments. 
These ligaments can then be safely clamped close to the uterus with 
a small straight hemostat if reasonable care is taken that the ureter 



Fig. 10. — Separate ligation of sacrouterine ligaments. 


is not in tlie clamp. The ligament can be cut close to the uterus and 
sutured on the bladder side ivith a ligature of small cliromic gut 
around the clamp (Pig. 8). This technic has been used for over four 
years without injury to the bladder or ureter and ivith satisfactory 
control of operative and postoperative hemorrhage. After severing 
these ligaments, arterial hemorrhage is controlled by exposing and 
ligating the uterine arteries. The double ligatures on the uterine 
artei'ies are cut short but no attempt is made to utilize the base of 
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tlie broad ligaments for the support of the vaginal vault as this would 
increase the danger of postoperative hemorrhage. 

After opening the peritoneal cavity, under the bladder, the bladder 
can be protected with a wide Doyen retractor and the omentum and 
intestines packed olf. This permits of delivery of the fundus of the 
uterus and separate ligation of the round ligaments and the adnexal 
connections (Pig. 9). By traction on the cervix and uterine fundus, 
the sacrouterine ligaments become taut and can readily be clamped, 
ligated and cut (Pig. 10). The uterus is then removed by section of 
the posterior vaginal wall. After suturing the sacrouterine ligaments 
and the round ligaments to the severed posterior vaginal wall, the 
stumps of the broad ligaments are brought together just under the 



Fig. 13. — Shows condition of patient on leaving: hospital fourteen days after operation. 

junction of the urethra to the bladder (Pig. 11). Removing the 
retractor and the abdominal pack, a circular suture through the cut 
edges of the vagina, the round ligaments and the broad ligaments, 
closes the vaginal opening. If the vesicovaginal fascia has been 
freely dissected from the bladder and from the vaginal mucosa, it 
will usually be found to be quite thick. Overlapping this fascia (Pig- 
12), suturing it to the edge of the vaginal vault under the bladder 
and closing the mucosa of the anterior vaginal wall with interrupted 
.sutures, completes tlie operation. Almost always a proctopexy" and 
a perineorrhaphy is needed following which a light vaginal pack is 
usually placed. Pig. 13 shows the condition of a patient on leaving 
the hospital. 
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COXCLUSIOXS 

In a, series of 603 patients sufLcrin" Avith A-arious conditions of 
peh’ic prolapse, 90 liaA'c been treated by complete A-aginal hysterec- 
tomy. Experiences Avith this operation haA'e demonstrated the need 
for Avidc dissection of the peh-ic fascia to close the hernial opening 
and minimize the danger of recurrence. As the pehdc fascia is de- 
A’cloped around the ureters, tlie uerA'es, and especially Die pch’ic A’es- 
sels, .special technic is necessary to guard against postoperatiA'e hemor- 
rhage. The particular point in such technic as illustrated in this paper 
has to do Avith the separate ligation and section of Die A*esieoutei’ine 
ligaments. 
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THE TREAT^IENT OF GRANULOMA INGUINALE WITH 

TARTAR. EMETIC^ 


By John- A. IDcGeixx, IM.D., Philadeepiiia, Pa. 


S O^IE years ago I reported four cases of tuberculosis of the A'uh'a, 
occurring on my service at the Piiiladelphiii General Hospital. 
In the light of our present ItnoAvledge, we knoAv Diat the cases Avere 
not tuberculosis, but granuloma. For fully fifty yctirs this disettse has 
been endemic in the hospital and Avas vtiriously diagnosed as lupus or 
.syphilis. It Avas not until 1021 Avlien Rtindall, Small and Beck, be- 
coming interested in the study of granuloma, found seven cases of 
the disease in the Avtirds of the hospital, that the entity of the condi- 
tion Avas recognized in Philadelphia. Since their studies the disease 
is regularly diagnosed and there is never a time Avhen avc do not Iuia'c 
one or more cases in the liospital. 

The true nature of the di.'jcase has been recognized for a number of 
year.s but, inasmuch as the early jiapers Averc published by South 
American jdiysicians and as the disease is almost ahvays found in 
negroes, it Avas regarded as a tropical disease and little or no atten- 
tion Avas paid to it in the nortii temperate zone. FolIoAving the 
papers of Symmciw and Frost in l!»20 and Randall d a} in 1021, ijiter- 
cst Avas aroused in the subject Avith the rcstdt that cases have been 
recognized atid reported from every .sceiion of the United State.s. 


'Itr-.il .nt ttn' 
SlCH.;.lnU5f;. , M.t- 


rifiy-fit 
.. !>■ , 


j* J:','’ -Auh Gyriot'olopic.'il Society. 
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All of our cases with two exceptions have occurred in the negro. 
One of our white cases was in a young married woman, age twenty- 
five, whose husband was free of venereal disease and whose personal 
habits of cleanliness were excellent. Before consulting us she bad 
been a patient in two of our largest hospitals and in both the condi- 
tion was diagnosed as inopererable cancer of the vulva and treatment 
by x-ray instituted. The case was, clinically, granuloma and biopsy 
and bacteriologic studies corroborated the clinical diagnosis . She 
refused treatment, left the hospital, moved from her former address 
and could not be traced. 

The lesion starts usually with a small noninflammatory papule on 
the vulva. The papule ruptures and exudes a purulent fluid. Unlike 



Fiff. 1. — Early case of granuloma, showing an edema of the vulva. 

most papules that rupture, healing does not take place but on the 
contrary spreads by slow proliferation. In the early stage, while it 
does not resemble a phagedenic ulcer, it is often mistaken for one 
and the usual escharotic treatment instituted. The typical lesion is 
that of exuberant granulation tissue, which is soft in structure and 
red in color. There is usuallj’’ desti’uetion in the center of the growth 
but the edges are exuberant and usuall3’’ overlap the healthy skin 
edges. The surface is covered with a scanty mucoid exudate which, 
while nonoffensive, has a peculiar odor. I have frequently been able 
to anticipate the diagnosis of the ease from the odor before seeing 
the lesion. When the exudate is removed a clean, red, healthj'-look- 
ing granulating area is revealed. The advanced cases show large 
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granulating areas, M'itli here and there cicatricial tissue and on the 
edges papules of ne\v growths. It was this picture of beginning new 
growths, advanced growths and areas of healing that caused it to he 
confused with lupus. 

Tlie u.sual site of the disease is the labia inajora but in the ad- 
vanced cases the entire vulva and groin are involved. In not a few 
cases extension into the vagina has been observed and in one of our 
cases the rectovaginal scptuin was destroyed. Lymphatic circulation 
is interfered with and edema of the vulva is frequently observed. 

Except for the presence of the growth there arc few subjective 
.symptoms. The ]e.sion is painless and the usual symptoms and blood 
findings of infections are absent. 



I'ijr. ~ — \(j\ !:>(,<) <’ i*-, (if f.r ttmlcin! 1 ''Ixiuirifr t \utl it''. 


Its inscnsitivenc'-s makes it possible for the lesion to become an 
inlcrc-ting complication of pregnancy. The presence of pregnancy 
in a well advanced ca‘.e of granuloma proves the futility of attempt- 
ing to inltibit the indulgence of natural desire^. 

Five pregnancies have ocenrred in three of otir ca«cs and we were 


unable to note aity favorable or unfavorable ofi'cct upon the Ic.'iions. 
In all !hc<;e ea^cs the dKeave was far advanced, involving not only 
the entire vulva but the posterior wall of the vagina. Our mo^t noted 


case. A. has had thri*e jmcgnancies, the last 
that she land a large rectovaginal opening with 


in .s-pite of the [act 
a profus'c di.scliarge 
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of feces into the vagina and over the vulva.- In these three eases it 
was felt that vaginal deliverj’- was contraindicated on account of the 
danger of infection and severe traumatism. Five cesarean sections 
were done with no fetal and one maternal death from pneumonia and 
paroxysmal tachycardia. One patient had three cesarean sections; 
one done on the service of Dr. EdAvard Schumann and Avas reported 
by him before a joint meeting of the NeAA^ York and Philadelphia 
Obstetrical Societies seAmral years ago. 

The more or less definite clinical picture of granuloma makes the 
diagnosis comparativelj^ easj^ eAmn Avithout the aid of bacteriologic 
and histologic studies. In our cases, hoAAmver, AAm make routine smears 
and biopsies and submit them to the laboratory for .study. Little has 



Fig. 3. — Moderately advanced case of gi-annloma showing exudate and edema of the 

vulva, 

been added to our knoAAdedge of the bacteriology and histology of 
granuloma since J. C. Small’s studies made in our laboratories in 
1921 and 1922, and A\diose findings Avill be freely quoted in this paper. 
As stated prcA'iousIy, mistaken diagnoses were always made prior to 
1921. The most common error in diagnosis Aims to consider granuloma 
lupus or syphilis. Many other mistaken diagnoses AA'ere made, such 
as chancroidal sore.s, cancer, condylomata accumminata and condylo- 
mata lata. As might be expected many cases present a po.sith'c Was- 
.sermann and in former days aa'ci'c considered sj^philis. As avc liaA'C 
become familiar AA’ith the clinical picture of granuloma mistaken diag- 
noses are rarely made. 

Direct .smears from the lesion, made Avith a stiff Avire loop, stained 
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either by the "VVriglit or Giemsa mcfliod show the eliaractcristie en- 
capsulated bacillns first described by Donovan. Wlien well stained 
the organisms appear as small, rounded, pink bodies with a dark blue 
eoccoid body in the center; or more frequently as oval pink bodies 
with a blue bacillary or diploeoecoid body occupying the longitudinal 
axis. The pink outer zone is a wide capsule. The dark blue central 
bodies represent metachromatic gi’anules within the body proper. 
The organisms are found within the cytoplasm of large mononuclear 
colls. Bipolar staining may be observed at times in tbese nests of 
organisms, fincajisulated organisms may apjiear free in the cellular 
detritus in the neighborhood of disintegrating mononuclear cells. 



I'it;. 1 .^ — il t.1‘0 of >;i .miilotn-i r<-cto\ .•iKiinl Ri-Uiln. Tin* o 

!ill t'lnilnitMl by cf-'iii>nn .‘.•■clloii. 


Smears are but little contaminated by organisnis usually ])resent in 
other vulva le'^ion‘:. 

Small ha'i made a number of cultural .studies of the organisms and 
has reimrtod them in Thf Jounm! of Jnficfion.'t Vol. 32, June. 

and in Surat r;/. (hinrvoloaa and Obstclrics, June, 1921. Animal 
and human inoculatinnv have failed to ]u-(iduce the charact eristic. 

Tin* Donovan bodies are universally found in fresh smears in 
untreated eas(>s and disappear entirely after two or throe treatments 
with tartr.r emetic. 

IVmpsy sections when stained show a superficial cellular area on a 
base of dense hyaline eonneetive tissue. The cellular area is com- 
]>oscd of young connective tissue, relatively small in amount, many 
endothelial buicoeUys. juul a .smaller nnmbcr of polymorphonuclear 
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neutraphiles. Many leueoeytes are also present and an occasional 
eosinophile. At tlie margin of tlie granulation the squamous epi- 
thelium of the skin is partially destroyed and replaced. Further out 
this merges into normal skin, under which, however, the subcutaneous 
tissues are infiltrated by round cells. 

There is a proliferation of squamous epithelium near the edges of 
the granuloma where finger-like projections extend into the deeper 
tissues resembling to some extent squamous cell carcinoma. After 
treatment with antimony dense fibrous tissue replaces, to a large 
extent, the granulations. 

Tartar emetic is a specific in the treatment of this disease. Local 
treatment and ex'eision are of no value and x-ray, while of some bene- 



FJg-. 5. — Granuloma Involving anal region. 


fit, cannot be used sufSeiently long to effect a cure. We rely entirely 
on the intravenous use of tartar emetic and local cleanliness. While 
this drug is a specific it has several disadvantages, which makes its 
use impossible for a long enough period, in many cases, to effect a 
permanent cure. One-tenth gram of the drug is dissolved in 10 c.c. 
of sterile salt solution and given inti’avenously at weeldy intervals 
in ambulant cases and e.very other day in ho.spital cases. The action 
of the drug is prompt; beginning healing can be observed within 
forty-eight hours after the fir.st injection. The number of injections 
required to completely heal the lesion depends on its extent and loca- 
tion. Lesions in the female heal less rapidly than those in the male. 

One disadvantage of antimony injections is the tendency to oblitcr- 
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ate the A'eins. For this reason %ve start the injections into the veins 
on the hack of the hand and then go higher in the arms as the veins 
below become obliterated. In a few of our cases we have been obliged 



C. — Gnimiloimi showltif; riMK-.‘ir:in<’c of tlio Urslon oftor trontmont with turtar 

•r-un'llc. 



to di<i'Ontinne treatincnt before complete healing had occurred be- 
cause of obliteration of all available veins. As far as 1 know no .satis- 
factory intramuscular preparation has been perfected. 
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The second objection to antimony is the severe rheumatoid joint 
pains which follow within twenty-four hours after the injection. At 
times these pains are so severe that patients refuse to continue treat- 
ment, A case should not he considered permanentlj’' cured just be- 
cause complete healing has taken place. These cases have a tendency 
to recur and should have several courses of treatment after the lesion 
has completely healed. It is practically impossible to keep these 
patients in the hospital once their lesions are healed and on then- 
discharge they are instructed to report to the clinic for further treat- 
ment. This they seldom do until they have a recurrence, when they 
are again admitted to the wards. They suffer so much from the treat- 
ments that they will not return for the injections as long as thej^ are 
well. Except for these rheumatoid pains we have not observed any 
serious effects from the use of tartar emetic. Randall observed sev- 
eral cases of kidney insufficiencj’- following its use and realizing the 
toxic nature of the drug sought an antimonial compound of lesser 
toxicity. He obtained from Professor J. J. Abel of the Johns Hop- 
kins University two antimonials, sodium antimony thiogl3mollate and 
a new sjmthetic compo.sition the triamide of thioglj’-coUic acid. Cases 
treated with these tv^o preparations iiealed as promptly as others in 
which tartar emetic was used and there was an entire absence of 
toxic sjunptoms and rheumatoid pains. Randall has had these two 
compounds prepared b3'’ a prominent pharmaceutical house and is 
making a study of their therapeutic value. 

In conclusion it is to be remembered that inguinal granuloma is 
endemic in northern latitudes and an3’’ vulvar lesions which resist 
ordinary treatment should be suspected of being granuloma. Anti- 
mony is a specific for this disease. The lesions have a tendenc3’' to 
recur and a series of ten intravenous injections should be given after 
complete healing has been secured. 

1530 Locust Street. 


(Ti'of discussion see page 702.) 



st:pprebsk)x of t:hl\e ik coxxectiox with 

l^PEGXAXCY" 


Pv .7onx C. Hirst. 2.vn. ]\r.D.. Pinr.Ani:i.PiiiA. Pa. 

(From the Department of Ohsteiries, Hospital of the Vniversitp of Fn\nsiih-ania} 

T ins report includes tiiree types of jinuria compliciitinir pro<xniincy 
iiiul tlic puerperal state: (1) cmnidete sup])ression duo to kidney 
doficneration. soinetinies siiokon of as “idioiiatliic anuria”; (2) sup- 
jiression due to urinary calculus, aiul (3) that due to ureteral edema 
or pressure. 

The first examiile is that of a Avoman who lived for nine days with 
comiilete anuria following: the hirth of a stillhorn fetus at seven and 
one-half months. 


C.\Sr. 1. — Mr.«. K. K., ntjod thirty, wils toil to flu- Ifnivcrsity Mriternity 

Ajiril 27, two ihvy.s after uii <‘:i^y .‘-lumtaiieous stilPiirlh. There is no arciirnte in- 
forinatioii eoiieenrne.r the oau'-e of the fettil death, oi tin- duration of the ntenfion 
oi vtero of (lie dead haiiy, but tlieio ate the facts that the jialient had been well 
durin;: this jm-ananey, liad never shown evidence of hidney inipainnejit or of any 
other seiious illness befoieliaud, and that she had ]trcvimi--ly oiven birth to one 
healthy ehiid. 

The bladder Iiad been found empty before and after sweats, enteroelysi.e, and 
jiurcation at home. Our examination on adniis-ion .‘-howed a welbappeariiif' womtin, 
nitli noimal (enipeiatuie, jiube, and respiration, but eoii«idenible tihdominal disten- 
tion. 'J’he jielvic or;;ans ni're in av(>ra;;e po-tinirtum condition, (he bladder eoiitain- 
in;' one drain of amntoniacal urine that showed no albumin and ini easts, but many 
v.hitt' blood cell*;. IPood jnc'-Mire was lK'/7d. 

(In .April 2S distention was less marUeil. The je.uicnt had no eye symptoms, no 
headaehe, no loin pain, and her mind was clear. Cy.sto.seopic e.xamination .showed 
the bladder noimal. uiett-rs not obstructed, and no urine at all. P.lood pressure, 

,\piil 20. lUo'id utea nifro"cn ]<n'> ni"., anil creatinine 7.0 mp’. Blood count 
showed l,7Si'.t’fio led cells; 17,100 white cells; hctoopl dun. per cent; jiolymiclears, 
7'' I'cr cent ; lynipliocytcs l^v jn-r cent, and Inrpe mononuclears. -1 jier cent. 

Wassciniann negative. Ophthalnios-c.pie <.,\aminatiim by Dr. do {sclnveinitz showed 
only M fnic luwy retinal edema. Bylcopram made with 12 per rent sodium iodide 
solution le-.cah'd a norma! hiilney jndvis and meter on caeh side. 

Mrt\ 1. -Vfiei < 1 ‘'-asional %oniiiinp, slipht headache, dimne-c of vision, urinary 
odor, and rsisteat anuria, bilateral decapsulation of each hidney under pas bv 

l.ilcb ih! ' niithod was jw-rfiintied as a las; resort. At operation e.ach kidnev was 
'“und sii.^lpl^i enlarpi d, pale, mottled, and friable. Immediate rccnverv wni^ poed 
.mtd. patent pas..-.l ;wo (eno-. s of bloody urine in (he fust twelve hours. Tie* 
tb.y fedow :iu;. preat' r pallor of the optic dis-s w.as- present. Patient was- drowsv, 
pr«-s’i.-e, 12'’- si. Amy] nitrite w.as piven for possUde .spasm of the n-nni 

re;>'c.<j(.. had failed. Tise p.atiint deyelojtcd convul- 

f urin» in nine d.ay.c. 

!;• eS I a u I • ’in;- 


,,,'t 
h, 

r.tte;y, • ince tie U 
s','*., a- d ^li< 1 


;;'l ’ir<'!;::c 

l-rt'-inp cMTi-t- .1 o!,!'.- nin,- ounce 


1 '.',1 ! If-h? . i-K..;. tflrsj c„.i, .y. Janii 
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Fig. 2. — Low power .«!Cction of kidney from Ca.<ie 1. 



The kidneys were removed for exammniion. Xo mercury or Iwcteria in Gram- 
Weigort section was found. The pathologic report was as follows: “A vcrj’ 
definite degenerative nephritis involving the convoluted tubules even to total destruc- 
tion of nuclei. Many glomeruli show cellular increase, thrombosis and detritu.s 
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•\villiin tlio capsule, and a few sliow Hhrin tliromlti. Fonie of Use stnaller vokijoIs are 
llirombotic: lliis kidney sf'enis fo present a bacterial and toxic ncjihritis of recent 
oripiij.” 

The causes of noiiobstructive suppression of nrine. in order of fre- 
quency are: I^irsl. severe late "eslalionai toxemia witli or witliout 
underlying nephritis. This is not a complete suiipression, but has 
been treated by decapsulation of the kidney.s even recently;'’ - B. C. 
Tlir.st states that it is due to an exacerbation of a chronic nepliritisr 
and u.snally is fatal. 

.Second; Chemical poisoninpr i.s usually tnercury, occasionally phos- 
phorus. .Since mercuroehrome has been extensively used for i)ucr- 
peral sepsis, u’C see relative anuria sojnetimes. Attention has been 
called to this feature by A. V. St. fleor^fc, of Bellevue Hospital/ who 
mentions severe mercury ncjihritic le.^ions in eleven autO]isies on 
Avomen treated with mercuroehrome for puerjteral sepsis. 

'i’hird; Dcfienerative nejihritis. This disease apjicar.s to be due to 
a metabolic i)oison a.ssociated vith ]>re"naney. Bolleston has collected 
eleven cases, showinjjr symmetrical necrosis of the kidney cortex, of 
Avhieh cases most were associated with stillborn premature babies. 
Berkcly Jind Bonney'’ atrree with Kolleston, and state that the condi- 
tion in no way resemiiles eclampsia. r.o(juer'’ and Jardine and Ken- 
nedy' also believe that a toxic process is rcsjmnsible tis it a})poar.s to 
be in our case. It is ])ossible that prodtiets from the dead fetus may 
injure the kidneys, and if so the early diajjrnosis of detith of the fetus 
in the uterus becomes more important. 

Unfortunately the cultures from the bladder of our jiatient Avere 
lo.st. Bince tlie course <if the disease Avas afebrile it is jmobable that 
bacterial activity Avas secondary, and that the jiroces.s in the kidney 
Avas mainly a recent toxic (lep:enerative nephritis. 

The second oxami)le of su})]>ression of urine is that of a jiaticnt Avho 
presented cnmidcte anuria for four days from urinary calculi on one 
side and \irctcral edema on the other, and recovered Avith surgical 
treatment. 


t'.AKi: *J. — Mi.-. T. P... ac''! twenly-jonr, purn ii, pnM hPtr.ry tinimporJanf. First 
iKlmis-ifin t" a/t'/-”'- with ii eoinpJaint of severe ri^lit-sido'l p.iiri, of thm* 

days’ ilnratieii, startinK in the hnnPar region and mdiatinp: to tlio nght groin and 
leg. Pain w.n-; consi.-int except for frejuent cx.'icerbation,.: and wn 5 nccomp.anicd by 
vomiting, otlier comjdriint- except pnlyuria, Ex-nniination ..‘bowed pregn.ancy .at 
nttog the tixth iront’t and '•on.-id.’rnbte tf-ndernw-s in tlie right lumbar region nnd 
right lower ntmomen. Temp^n.ture W. Urine ..-howed .a light cloud of .albumin, 
n.nny pus eelb. and n f« v. jx'd cell-. 


nd 

Tnv 

‘■•ien and nft< 

■r tlirr-f' 

t-Ti' 


of t!.e enth.g. 

‘‘r 

\v 

zXh 

:!.t' fat!;.';, r j 
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fi: 

xt to t’.r e: 

rt*,Lv r. 

ti; 
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“he figr.cd 1 . 

r i.’lt.-;; 


i nnd in ih.' right ur.'tcr ntmut ,7 e:n. from the tdadder. 
:’i x-K.y jdctu:e v.-a..= made, which shov,...] n jr.-nrill fhadotr 
T3 <■ ].;st:ent l.>ing fno from fever .and spnptome at thi^ 

‘ without ol.tainsng fuili.er Ircatment. 
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Second admission: 10/13/25 to 12/30/25. Readmitted with a history of having 
had two attacks resembling ureteral colic accompanied by vomiting; sho was still 
suffering with the second attack, which began three days previous to admission. 
The patient had complete anuria for three days. Temperature, 101.4°; pulse, 120; 



FJgr. •}. — Ca.so 2. Prejmant .six months. Small stone at tip of catheter. 


respiration, 48. Patient was re.stless and slightly confused. Her skin was dry and 
hot; her breath was not definitely urinous. General examination was unimportant 
except for acute deep tenderness in both loins. Pregnancy was then at about the 
seventh month ; head was down, and fetal movements were active. Blood pressure, 
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155/90. Leucocyte count, 25,200. Catheterization of bladder jdelded no urine. Mis- 
carried the same evening, the child living about three hours. 

Cystoscopy : Catheterization of the right ureter disclosed an obstruction near the 
right kidney pelvis, which could be displaced, whereupon purulent urine under pres- 
sure gushed from the catheter. 

Following this cystoscopy the patient rapidly improved, fever and symptoms sub- 
sided, and urinary output increased. Two subsequent cystoscopies were done in the 
succeeding two weeks, in order to establish and maintain adequate urinary drainage, 
to complete function studies, and to prepare the patient for lithotomy. In chrono- 
logic order, her progress was as follows: 



F1&. 7. — Case 2. Stone removecl from riglit kidney. 


10/20/25. X-ray shows an enormous left Iddncy and a large shadow in the right 
kidney area, — ^probably renal calculus. In addition there were three small shadows, 
probably multiple calculi in the lower end of the right ureter. 

10/22/25. Cystoscopy . — The right ureter did not admit any catheter more than 
2 cm. and drained no urine. The left ureter admitted a INTo. 6 catheter to the kidney 
pelvis without obstruction, and drained moderately cloudy urine very rapidly. Uif- 
ferential function with indigocarmine appeared at left ureteral orifice in seven 
minutes; none at right ureteral orifice in fifteen minutes. 

10/29/25. Cystoscopy . — Right ureteral orifice showed a small grey stone protrud- 
ing into the bladder. Indwelling catheter was left in each kidney pelvis. Rate of 
flow on left side was suggestive of hydronephrosis. Urine from tho right side was 
slightly cloudy. Oil w.is left in the right kidney pelvis. Blood urea nitrogen, 20; 
uric acid, 4.2. 
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yi/l/2o. Bight ncphrolithoioiny . — A soft grey stone, about 3 cm. in diameter 
found in the right kidney pclvi.'' ua"* removed with difficulty, being crush.ed in the 
attempt. Lithotomy was performed through Edebohl's para\ crttbral incision. 
Wound was packed v.itb plain ga.uzc, and one cigaTOtlc drain was iu'-crlcd. 

31/24/25. Patient parsed one stone, the sire of a pea, by urethra. 

12/7/2.J, Urinary fi.^tula, through lumbar wound. Patient na« pa'^sing an ade- 
quate amount of urine per urethra, 

32/13/25. She pa'^sed a second stone by urethra. 

12/1-1/25. There was no x-ray c^idcncc of renal, ureteral, or vesical calculus. 

32/30/25. Patient discharged in good condition. Uiinaiy fis-tula closed for past 
week. Superficial sinu« at lower end of lumbar wound. 

Final calhclcriration of ureters showed no obstruction. 



I'ijr. 2. Aftfr pT iKC of the t i?cuU. 


JL’.sfutv — A review of iinijaetoil calculi in the ureter by A. II. 
PciUHn'k."^ covering 60 casos not asMiciatcd with )>vcgnancy. ^how.s that 
the avt-rago time of an imi>aeted vtoin* is nine yeans, and that 67 per 
eeiit of all eah-tili are in the lower third of the ureter. Staphylococci 
wore present in -17.5 jut cent. ^feUarthy. Killian, and Chase" rej)ort 
proof of reih'v anuria ijivolving the <>lherwiso healtliy ureter, usually 
associated with ea.leulu'- on the opposiie side, deanhran'^' rejiorts the 
successful recovery of a pis’guan? v.-oman ojuTated ujnm for ealeulus. 

The tldrd tyjjC of urinary reduction js rr-ju-esented by two very 
rotuMit cases of eclainj^sia in the maternity ward of the University 
lloxj.if.'il in \te,ing jtrijuip.'rae. each asvociat.-d witii recent I'.ydroncph- 
roxic, l-'or pn.,, *sntcrcx;cd in tin- study of the kid- 

ne\ o. jTi gnar.cy fiaun the stanujuont ol diSiennex in the ttvo hidnevs 
detonnineu by tbe cy.xiosci.ne. ^Ve have found that, in addition to 
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the common mild degree of right side ureteral dilatation, there is at 
times a difference in the color, specific gravity, and cellular content 
of the urine of the two kidneys of toxic patients without any evidence 
of infection. The ureteral disease in the two following cases (Nos. 8 and 
4), and the very frequent finding at autopsy of hydronephrosis and 
hydroureter in eclamptic cases, appear to be justification for our special 
investigation, Aidiich will he reported in the near future, to discover 
whether hydronephrosis of pregnancj^ is a cause of certain eases of 
acute toxemia and eclampsia. 

Casr 3. — Mrs. G. S., aged sixteen years, colored, had been married one year. Her 
menses were nomal. Her mother was subject to attacks of petit mal. The patient 
was admitted to the TJniversity Maternity 1/1/26 at 10:30 p.m., with the his- 
tory of having delivered a full-term child throe hours previously after an easy labor. 
Previous visits to the prenatal clinic at Southeastern Dispensary had disclosed no 
complications. Her condition was good until about twenty minutes after her deliv- 
ery, when, during the expression of the placenta, she suddenly complained of violent 
frontal headache and a moment later had a generalized convulsion, following which 
she was extremely restless, confused, and had about four more convulsions. On ad- 
mission she was extremely restless, unmanageable and confused. She was a normally 
developed, muscular girl. There was no apparent edema. Respirations were some- 
what stertorous and accompanied by loud tracheal rhonchi. Blood pressure was 
190/120, pulse 116, and temperature 99“ by axilla. Her skin was moist. The blad- 
der contained about 4 ounces of urine which boiled solid. During the first hour fol- 
lowing her admission she had two convulsions. In the meantime 500 c.c. of blood 
were withdrawn by phlebotomy and 20 c.c. of 10 per cent magnesium sulphate wore 
introduced into a vein. In addition she was given % gi'ain of morphine subcutane- 
oiislj'. The stomach was washed out and three ounces of castor oil were introduced 
through a stomach tube. Following this she was comparatively quiet. Her blood 
pressure was 159/80. She was clearly oriented. In view of this and because her 
skin was actively eliminating, no further treatment by sweating followed at this time. 
She remained quiet for the next seven hours during which time she had only two 
slight convulsions. 

At the end of this period, however, she suddenly liad convulsions with increasing 
frequency and severity until 11 a.m. of the next day and despite active treatment 
during this period her convulsions remained uncontrolled. She remained unconscious 
and finallj' died during a convulsive .seizure. Her treatment during this period con- 
sisted of a repetition of the phlebotomy, magnesium sulphate and in addition paral- 
dehyde and normal saline solution. Tlie blood urea nitrogen was 19, uric acid, 11.2. 

Postmortem examination 1/2/20. Each kidney was apparently of normal size and 
position. The right ureter was dilated below the pelvic brim without stricture or 
stone; tho left ureter was normal. Split kidney, left normal, right hydronephrotic; 
doubtful suggestion of degeneration. 

Liver was of normal size; few subcapsular minute hemorrhages. Absence of 
normal “nutmeg” appearance and apparent early degeneration. 

Histologic studies: There was not sufficient time for all organs to be sectioned. 
The right kidney .showed severe tubular nephritis. 

Case 4. — Mrs. M. M., aged seventeen, colored, married one year, had a normal 
menstrual history; her last period was not known. She was admitted to the Univer- 
sity Maternity 12/23/25 at 11:50 a.m., in a comatose condition. Pregnancy 
at about the ninth month. Convul.«ions had set in suddenly about five hours pre- 
viously, recurring at frequent intervals until admission, when she was in complclc 



JUUST; SUPPHi:S«IOX OF UUIXF IN' rOXXECTION* WITH PPrOXANTY UM 

coma. Breathing v.’as stertorous. Her ."^kin was <ira’ and hot. Temperature, 0*^.3'; 
pulse, 30S; respiration, 32. Tliere was very moderate edema of the ankles .and pre- 
tibial areas. Blood pressure 17o/f>.>. Typie.al generalized eclamptic convulsions 
occurred at about fifteen minute intervals. Pregnancy advanced to about the ninth 


( 5 v.ith hy !rio’,< rptilritor!'.!) f>f lirJit 

iHi> -■sn-i ur< !--r, j 


ate-.;, uti'ni*- ten-o, rcr.'ij; ch'.'C.l uiicfTaccd, 

u.rst^ui tur,< rivi'-c r3c;,»ri!i\r-. Tv.ilve ounce- 
C arn’-'Pi ,.f I/'--,-.. 1; faint trace of 

ro".-:;, 1 1 ma. re r c.c. 
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Patient -was put upon an active regimen of elimination and sedatives, including 
gastric and colonic lavage, venesection, morphia, and 50 c.c. of 10 per cent magne- 
sium sulphate in vein. By an oversight the patient ■was allowed to remain in one of 
her vapor baths for almost three-quarters of an hour, the nurse in attendance having 
carried out orders to the letter in allowing her to remain until the skin showed per- 
spiration. Tho skin was found to be inactive, but the pulse had meanwhile risen to 
156, and the blood pressure to 185/110. In spite of this rather active program, the 
patient continued to have convulsions, a total of twenty being registered in the first 
six hours after her admission. 

Following a cesarean section the patient had a few more convulsions, but none 
after the first six hours. The mental state began to clear immediately. Tho blood 
pressure dropped to 130, at ■which point it remained for the next forty-six hours. The 
pulse remained at a high level, however, seldom dropping below 120. The urinary 
output in the first twenty-four hours was only 180 c.c. despite a good intake, and the 
peripheral edema did not appear to be taken up by her circulation. In the second 
twenty-four hours the urinary output increased to 900 c.c., but her pulse remained 
persistently high, and at the end of forty-six hours began to fail. She died forty- 
nine hours following operation. 

After operation the blood count showed 5,900 white cells, hemoglobin, 60. The 
specific gravity of the urine was 1.012; it contained a heavy trace of albumin and 
hyaline and light granular casts. Blood urea nitrogen, 19; uric acid, 7.6. 

Autopsy report: Double hydronephrosis (moderate) and hydrourcter. Each kid- 
ney was extremely pale, showing slight yellowish tinge at cortex. 

A very inaccurate table of average individual urinary output of tlie 
last fifty normal deliveries in the University Maternity without meas- 
uring intake, is as follows : 


First day 29.7 oz. 

Second day 37.4 oz. 

Third day 34.7 oz. 

Fourth day 35.3 oz. 

Fifth day 36.2 oz. 


DeLee .states that the amount of urine for the first eight days is 
300 to 400 c.c. more than in the nonpregnant woman. Two of the 
aboA'e fifty cases passed less than 20 ounces of urine in the fir.st day; 
therefore, it is important to instruct nur.ses of the necessity of keep- 
ing accurate record of urinary output at least until lactation begins. 

On the pathology of hydronephrosis, H. P. Winsbury White^^ gives 
the following causes, from a study of 159 cases: Congenital, often 
associated with spina bifida and imperforate anus, and including 
horseshoe and ectopic kidney; inflammations; stricture; stone; preg- 
nancy’; abnormal renal vessels. In addition we would like to add that 
due to uterine fibroid, as seen in a case at the Philadelphia Hospital. 
Also, in addition to the urinary reduction from incarcerated retro- 
displaeed pregnant uterus and impacted fetal head, we wish to men- 
tion ureteral obstruction plus hematuria resulting from lateral saccu- 
lation of a pregnant uterus due to dense pelvic adhesions following 
myomectomy. 
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In conclusion, v.-e "wish to call particular attention to clironic pelvic 
passive congestion in pregnancy resulting in ureteral edema, to point 
out tlic necessity of proper regulations for the prevention of this 
difiiculty, and to show the usefulness of tlie cysloscope in the diagnosis 
and treatment. 
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IXFAHCTS OF TIJF 
nilXDllFD 


PLACEXTA: A STUDY OF 
COXSECUTIVE l^LACEXTAS 


SEVEN 


]}y H. S. SinnATiii. axu F. W. IIartmax. >1.0., Detroit. IMich. 

(From the JJfparinu nts of Ohsirtricf; and Fnthotopp, llrnrp Ford ITof-pital) 

T he fretpn'nt occurrence of areas of .so-called inftirction has been 
reiiealcdly recognized by those who have examined a large num- 
ber of jdaecntas. Yet. a study of the Hteniture must impress one 
with the fact that, even in recent times, there has been a wide diverg- 
ence of o])inion in regard to the nature, incidence, and signifie.tince of 
these masses. With this in mind we nndertonli; eertain .stndie.s of a 
series of plaeontas in an effort to throw more light ni)nn the following 
])nints regiirding infarcts: 

3. Stnietnre and materials entcrinjLT into their fornuition. 

2. MoridioloRU; types, 
o. Nature and etiology. 

•!, Itifidenee in normal and abnormal i>regnane.y. 

5. (Tlnical si'.;niricance. 


The m.'iSerial .and method of examination were ;is follows; Seven 
hundred placentas from eon'-ecutive deliveries, the majority at term 
.ami none before the eiudith lunar tnontb of pregnanev. rvere inspeeted, 
weighed, am! meavnred. They v.-ere then hardeueil in 10 per cent 
form.-din ‘■ohition pi-r cent form.-ddehyde} if>r three to eight weeks, 
atid cut in slices live to eight tninimeters thick. Objects five miili- 
Jr.cters or more in di::mct..T, and MSgge.stive of inf.arcts, were described 
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and later examined microscopically. ' Certain special studies were also 
made. 

Four, more or less distinct, anatomic ‘types of lesions were found 
deep in the placental tissue. Infarcts appearing on the fetal surface, 
including tlie marginata and margo ' varieties, were noted when at 



Pig. 1. — Infarct of our second kind (on idght) laid down against an old Infarct of the 

fourth kind (on left). 



r'ig. 2. — Part of the free margin of the same infarct of the second type sliown 
in Pig. 1, sliowing very little involvement of villi. Note the laminated, thrombus-llke 
appearance of tlic infarct. 

least five millimeters thick. These structures u.sually belonged in our 
third group, although a few were of the first and second types, and 
were situated against the under surface of the thin chorionic mem- 
brane. Infarcts .showing on the maternal surface were of all four 
kinds. 
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Tlifi noincnclnjnre of tliesc areas in considerable confusion siiu'C 
many writers bavc objected, Avith .'^oine reason, to the old name of 
infarct and have sujrjrested otber,s as more suitable. We shall devote 
some discussion to this ])oint under ihe <lifi>rent headin^cs, but it 
may be stated liere that we do not believe that an a})j)roj)riate name 



I-'lir. n. — I'^roin tae iiruKlii nf .-in fnf! 0 ‘<-t of tie- foiirtli type. t-!i(Avit»r ilfs;'')), r.-itf 0 
vllll ti1niv(- mitt jioi-nnt villi li< lo^v. TIi'To Ii C-s-t ai)iln throi iiMi'il bi'iwi cn tli>- vHll 
of ll)t'^ InfiiO't. 



rU' t --I'l- c, of 


*•5 . i J-iby. TP,- <!■ .r- s- nti'-T) rf the %iSU t.'-mW-* 

f'Mjt. 1 if. ilif .O S*' p , 


tl'.'it 


for the «•}!<•!-' f.-r<>n;i |j;j< yet Oeeii stt*r-e«,t,d j-n.! are im-Hnod for the 
yres< nt to ts'-e ihe old asol '.vell-e'’'!ibh‘‘hed tlesimirilion. fault*** a*' it i<. 
hi reenrd to tlic diiTerent kittd-v tsr varsetie., of ijifaret". the termiti- 


oln^'v in *• 


neli cotsfuvj,.;! that in lieu of v.-it isfa,,t,,ry names v.'c Mjall 


r>'Ser to th.e lour {yj>i''> ef b— iou'. by number av folk 


ovs : 
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1. Infarcts of the first type are poorly defined, or even very irregular, pearl-gray 
formations occurring usually in the depths of the placenta but at times also near the 
surfaces and margins. They may vaiy from a few millimeters to several centimeters 
in width and occasionally are so large as to extend from surface to surface. Wo 
have never seen massive involvement as sometimes occurs in the last type. Tliere 
are no striations, but there is often a mottled appearance near the outside due to 
the partial inclusion of small areas of normal placental tissue. 



Piff. 5. — A villus showing several breaks In the continuity of the syncytium, with 
deposits of fibrin. The villous vessels appear normal. 



Fig. C. — Placenta from abortion at the fourth lunar month, showing an early infarct 

of the first type. 

Microscopic examination of an advanced infarct of this kind shows that at the 
edges there are broad projections of fibrin extending outward to outlying and ncarlj 
normal villi, while toward the center the structure becomes solid and consists more 
and more of degenerated shadows of villi surrounded by old fibrin, fragments of 
nuclei alone suggesting the original cellular structure. Evidently, the deeper por- 
tions are distinctly older, and examples are easily found showing development by 
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periplicral involvement of vilii r.-itli fibrin jirojectinns from ;i iiimicnc of fevernl 
villi matted together bv fibrin. 

2 . Sharply demarcated, nsually Tounded or oval bodio.':, occaj-ionally roughly 
quadrilateral, varying in diainetcr from a few millimflerp to Foveial centiniot‘'rs and 
in color from red, brown, or nlmo'-l black to pink or brick colored form the tccond 
cla.*-'.®. Tiie lighter colored ma=‘-e' are htriated. often being made up of parallel dark 
and lighter Etriac. Infarct'; of the pecond cla'-E arc friyjuently .surrounded by a 
diptinctly lighter p'^'udocap'-ule and may often be found again“f, or partly pur- 
rounded by, infarcts of tyjjCK 1 or I. They may be peen pingly, or in groat nuinbi'r.s 
throughout the placenta, but UEually deep in the placental tissue and p'ddom near 
the margins. When large and nuinerons^ the condition has been calif d pJac^'nta 
tniffe. 

Micropcopically, these infarets are found to be composed of lamellae of fibrin 
and coagulated blood. Their color depends upon the number and state of preserva- 
tion of the blood cells, (Jic dtuher bodies and tin; dark .streaks in the lighter show- 
ing densely packed and ajqv.rTently unchanged red corpuscle--. Sections taken at dif- 



l‘le. ", — An Inf.'irei (■' lln- f<nirUi t>p-. ‘■h<<v. Ini: n Inim- In 'incliiin: vlllie which nj'pfof*' 
to In lie- .< U in for tin- villi linoKi-l In tin Inf net. 


fereut levels rhow such an infarct nlwnyp t\> In- against, and in some inste.nce? par- 
tially surroumti d by. a d- htiitv ly oMi r fh-g-'m ratire formation, U'-iiany an infarct of 
the fourth tvpe. pandhl to wliich the lane llae are laid down (Fig. 3 }. The rest of 
tlie cirrumfi'!' are, a- Vill jj- the dupfr poition, shows practicsiily no invohement 
of vilh (Fig. The tllirin on the fit-c p-*rt of the pejipkr-rv is frequently nearly 
devoid of bleed C'l!-. thu« fvpleuiij'g thi' sintnre of the ligliScr colored f'ffudocap- 
sule, ta general. t'-.< '( infiarers Far a ftrihing r< s'-mblarice to fre-h ir.tr.avn ocular 
thrombi. 


r. In t^.t third gre-'p ; ' 
Lind in ftery r» ’j" 't. « v-'i 
gr- up. T1 ey are e]...';, .a,. 
f' a wletr rr y '•'n"'!'- 
er;, ef V « r*'l !’. * 
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other of these bodies, the red cells may bo present in such numbers that the infarcts 
are obviously intermediate forms between the second and third tjpcs. 

4. Round, oval, or pyramidal bodies usually found near the margin, less often 
deep in the placental tissue, sometimes near the maternal surface, seldom near the 
fetal surface constitute the last group. They vary in size from nodules a few milli- 
meters in diameter to maSses involving one or several cotyledons. We have once 
seen approximately one-foui-th of a placenta thus infarcted, and on another occa- 
sion the entire substance of a succenturiate lobe. Older infarcts of this kind are 
usually a uniform dull white or light yellow, and the edges, though often appearing 
slightly uneven or fuzzy, are sharply contrasted with the surrounding placental 
tissue. The younger forms, as occasionally .seen, are pink or even dark reddish 
browm and are usuallj' mottled. Frcciuently, these infarcts are found against those 
of the second and third tj'pes (Rig. 1). 

Microscopically, these bodies arc seen to be composed of closely packed villi with, 
usually, a thin layer of fibrin between (Figs. 1, 3, and 7). It is characteristic of 
these infarcts that all the villi in each have reached about the same degree of de- 
generation. In the more recent forms there is likely to be veiy little or no fibrin, 
and the villous vessels are filled, or even widely distended, with apparently normal 
blood, while the sjmeytial epithelium appears normal. However, the villous stroma 
cells stain lightly and are poorly defined, while the nuclei are pyknotic and shrunken. 
The periphery’, at this stage, is somewhat irregular but quite definite, due to the 
sharply different appearance of the normal and infarcted villi, there being no inter- 
mediate forms (Fig. 3). In the advanced stages the blood cells in the villous ves- 
sels are faded and disintegrated, while the stroma has lost all evidence of its cellular 
structure except for a few fragmented nuclei. The synctyial epithelial covering 
persists longer, at first seeming even to proliferate, but eventually it too dcgencrate.s, 
and finally, there is the picture of .structurele.ss but still distinctly outlined villi. 
The periphery in the old forms is often marked off by a narrow zone of infarction 
of the first type, or it maj’ be against a body of the second or third kind. 

Besides these so-called infarcts, certain other bodies were found. Cysts of the 
chorionic trophoblast were common, as w'crc ahso small masses of degenerated tropho- 
blastic cells. The latter occasionally seemed to liave sen’cd as tlie .starting po:nt 
for infarcts of the first, second, .and third ty'pes, but otherwise were of no impor- 
tance. Occasional angiofibromas were found, but they had no relation to infarct 
formation. Of frequent occurrence were small, irregular areas of dark blood, some 
gelatinous in consistency, which upon micro.scopie examination resembled structure- 
less blood clots, with normal villi irregularly surrounding and dipping into them. 
In many' instances the blood cells Iiad settled toward one side. Although McHalloy 
and Dieekmann spe.ak of these as a t.\ye of inf.arct, we Imlieve them to be only 
blood which has coagulated between the villi after delivciy. In sections taken from 
fresh placentas they arc rarely present. Such is also the case with certain small, 
empty', round or oval cavities, without capsule and bounded by' normal villi, whicii 
arc probably' due to bubbles of air, or perhaps gases from bacterial activity' before 
fixation was complete. 

NATURE AND ETIOLOGY OF INFARCT.S OF THE PLACENTA 

In thi.s .study ive have confined direct reference to tlie literature 
principally to that of the la.st twenty-.six years, since J. Whif ridge 
“Williains thoroughly covered the ground up to 1900 . We have also 
consulted more recent revicAVS of the older literature hj' Gicse, ICalima, 
Clemenz, Strachan, and others. It now seems established that placen- 
tal infarcts are composed e,ssentially of chorionic villi and maternal 
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blood, ll is. bowovcf. to bo notod Jlial in Brindoau and Xatian- 
lianior oKprcssed tbc- belief {hat in eclampsia there could be found 
infarcts formed from fetal blood ■which had eseai)ed into the inter- 
villous spaces by ru])tnrc of the villous eajnllaries. Some authors 
admit that a small amount of depreneratcd decidua may sometimes be 
includ(‘d in infarcts, cs]iccially in those at the marfrin, but none airree 
any loiifr*’!* with Steffeek that degenerated de<*idtia forms the basis of 
j)]acental infarction. ^Vork alon" embryolo<rie and histologic lines 
lias friven fairly eonelnsive evidence that “decidual islands” and 
“sejita.’* as well as the toji layers (»f the rctrojih'icental decidua, arc 
really eomimsed of fetal trophoblast or its degeneration jiroduets. 
thoufrli ojiinion to the contrary is still held by MeXalley. In any 
event, it may be safety assumed ilial the ju’incipal constituents of 
lilaeental infarcts are de^^emn-ated villi and maternal blood elements. 

The varyin" ])roporlions and state of ])reservalion of the materials 
in infarcts account in lari'c ]iart for the differences in j^ross ap})ear- 
anee. ]listob)*rieally there are other charaeteristies which probably 
haA'e some si^rnitii'anee in retrard to the formation and development, 
Conscfiuently. the types will be considered sejmrately. thou!_di it is 
true that some of the masses are apiiarently made up of a combination 
of the various kinds of infarcts. 

Ti/pc J . — Infarcts of this kind have received considerable attention, 
and the concensus of re<H'nt opinion is that they are the ]U’oduct of 
the eoa^zulalion of maternal blood elements (m.'iinly fibrin) with the 
involvement of .'ul.iaeent villi. Si-hiekelc has sutr^rested the name 
“librin nodule” and Clemeir/, “white necrosis^’ as more approjiriate. 
(’erlainly, strictly s]U'akinp^. these bodii's are not infarcts. Altbou>rh 
the idea is not mitirely of recent oritrin, Hitschm.inn and Lindenthal, 
Schiekele, Knlima, Clemeiiz. and others have em]ihasi/.ed that their 
formation depends ujion the same eonditions as does intravascular 
thrombosis, namely. exjK<snre of tissue by loss or di'irenerat ion of its 
antieoairulative eovcrinir, and a slow blood .stream. The ])lae**ntal 
s])nee with the villi dipping: down is bmk-ed ujutn as a blood vessoj, the 
trophoblast ie syneytium servitur the same function here as endothc- 
lium in hhmd vesuris. 


The relative imporlauee of the two factor.s is still a matter of 
debate, indeed, there ;ire those who eontend that one. or the other, 
alone is resp(msible for tlie initiation of the lesions. From the evi- 
dene.- at l-.nml, we are im-ijned to helieve th.-n either eomlition may 
he -lo* e:iuse of ihove inf.'irets. but that in most insm.m-es both faetors 
p!a> n part. or. a; le;ist. are nre-ent in the placeiua near term. 

lIuvNienin is luie ot the many .an'lu'r' \v!)f» empiuisize -dn* importance 
of are.js favorinc eoarul.-itii*!-,. lie tin- ti'sue> whicli. when e.v- 

po'-i d. v.ouul e.sn~e liepovjtv froju the b.oftd as elnwifude eontiectivc 
tissue, eclK of the l.-iucimns layer, fibrj.n. de.-idual eeils, and alre.-idv 
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deposited blood materials. Obviously, the last material may only be 
present secondarily, Hitschmann and Lindenthal, and others before 
them, deny that the decidua has any place in infarct formation. Per- 
haps the older references to decidual cells were to what we now 
believe to be the fetal cells in the so-called “decidual islands” and 
top layers of the decidua. Chorionic connective tissue and Langhans’ 
cells may sometimes be exposed by the loss of the syncytial covering, 
but usually in such event these tissues have already undergone more 
or less degeneration with the formation of a layer of fibrin-like mate- 
rial. Langhans, and later Biland, described this fibrin layer beneath 
the chorionic membrane and attributed its formation to degeneration 
of Langhans' epithelium cells. It is also found on the decidual sur- 
face and in the position formerly occupied by the Langhans’ epithe- 
lium of the villi. It is ordinarily considered, when exposed by the 
loss of the syncytial covering, to be the basis for deposits of maternal 
blood fibrin. Langhans noted an association of the fibrin layer for- 
mation with sjm.eytial degeneration, and since his time considerable 
work has been done to determine which process takes place first, and 
also whether there is a causal relation,ship, 

Ackermann, Eden, and Williams (1900) believed obliterative endai’- 
teritis in the villi, and frequently periarteritis, resulting in coagula- 
tion necrosis of the portions of the villi just beneath the syncytium, 
to be the first step. The syncj^ium, though probably partially de- 
pendent on the maternal blood for nourishment, was thought to 
degenerate subsequently, perhaps as a result of suspension of its 
function of exchange (Williams, 1900). The vessel changes were 
found by Williams (1900) to be most marked in the medium-sized 
villi. Eden believed them to be an evidence of senility of the organ. 
He found them more frequently at the periphery, comparatively few 
of the branches being involved. He furthermore stated that he could 
differentiate such changes from the ordinary postpartum contraction 
of villous arteries. Certain extreme instances of obliterative endarter- 
itis of villous vessels, but without much apparent relationship to 
infarction, have been reported (Von Pranque, Rielander, Muller). 
Fraser, moreover, believes that his work on injection of placental ves- 
sels confirms the hypothesis of Ackermann, Eden, and Williams. 

This view has been vigorously challenged. In fact, Hitschmann and 
Lindenthal, Clemenz, Giese, and others denied that they had ever seen 
.such arterial changes. Schickele slated that to him the picture of 
arteritis in the villi "was not clear-cut, and that certainly there was no 
.such association with necrosis in the placenta. Iluguenin pointed out 
the similarit}’^ of the "villous arteries to those of the cord and believed 
the appearance of both to be due to postpartum cessation of circula- 
tion. 

Hitschmann and Lindenthal, Clemenz, Young, Strachan, McNalley, 
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and Olliers conlend furllicr Dial the villou'? cpithelinni and at least 
part of tlie siroina arc dependent on the maternal blood for nonri^:!!- 
nient; and that, therefore, degeneration of the villons e]nthelinm 
would not result from disturbance of blood supply in the villous ves- 
sels, even should this occur. Evidence upon v.-hich their opinion is 
based may be summarized as follows: 

1. In young ova bof<)ro fetal vep.>-C‘lc arc fonncQ the villi grow rapidly, apparently 
being nourished directly by the jnatern:tl blood. 

2. In Iiydatid mole (ho villi grow rapidly .after deatli of the fetus and there Is 
no (nice of Pdal vessels. The same is true of chorioepitheiioinn. 

.1. Young reports an instance of tnbal pregnancy showing degeneration v)f (he 
villous trunks hut vitli good preservation of villons tips near the (ul)3 wall where 
the maternal eireulatinn was unimpaitod. 

■t. In syi»hilitic placentas, with (lie villon--- vessels few in mimbcr or even entirely 
absent, there is little more infarction than in llie normal orcran. 

T). Tlu' jilacent.nl villi develop over the ilecidtia basali*-': while els'-whero the villi 
degenerate as the {growth of the ovum thins out th'- n-tlexa atid thus reduces its 
matcninl blood supply. 

fi. Villi nmy be dcjiorted throuab tlie maternal vcin.s and rem.ain in distant organs 
for some time witlionl change in their structure. 


Wlicti tills evidence is o.xnmined. it is found ftir from convincing. 
In the fir.st pltiee. in etivly pvt'gnnney not only the, villi but also the 
embryo grow rajiidly, although the latter is not bathed by maternal 
lilnod. (.Ibviously, conditions are not the stime as during the latter 
jnirl of lu'egnaney. The f.'ict that the jthieenta forms over the bastilis 
does not necessarily mejm that villi are nourished directly by maternal 
liiood hut rather tliat tiiey reaeh their full fuiuMioual develoitmeut at 
the jioiut wluM'e iiKist uourislimeiit may he obtained. Iiydatid mole 
jind ehorioepilhelioma are now hnowii to arise as ahnonnnl growtlis 
of the chorionic epitlielium. In the mole there is degeneration of the 
stroma, lloih uive n tumor jueture in no way resembling normal 
villi, llitsebmaun ami Ijiiidentbal jiresented llu; ovideuee in regard 
to the freijnent mirmal app'-;!r.inee of fb']iort(‘d villi, but in Jinotber 
part of tlo'ir patier they refer to the opinion of Weigert and Cohnheim 
th.'it eell (b’.’itlt jv not immediately evi.lent mieroseopieally. and that 
the ehatiges tisiniUy .I'-erihed t(» d*‘ath really take plaee subsinpiently. 
And Yonng staie>. that dead villi do not become evident as infarcts 
for ten or eh-ven da>v. Jji j-e-jard to the third argunenji, wc eannol 
expre-s .a ib rinite (.pinifus for early pregnam-y. hut in plaeentas from 
late pregntiney (he viiii voon siiow evidtoiee-v iff degeneration, often 
^vithin a few tlav'- .after f<-','tl «lea(h. Tire- is true even when the 


intervillous space- :-,re opt n. atsd it may be 
eU'cisla* ion **f lii.jtermd idoon hri*. «'ontintU'il 

scut S)0 o!>U'eti(,5l to the evidc'isee ntsder the 
c:t- thc> opinion of Hsigneniii tliat ph.ili-. 
snf.aretien. thongii l.e tf.itdts the cans., js, t;,,; 


taken for gr.anted that 
{Fig. •?), We enti pre- 
tifth division except fo 
d-.ec p.n,] 

to increased 
the arteritis Pn* rather 
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the difficulty in exchange, due to the increased stroma, which finally 
leads to functional atrophy of the syncytium. None of the placentas 
in our series showed syphilitic changes. 

On the other hand, there are certain reasons for believing that 
chorionic tissue may be nourished through the fetal circulation. 
Muller described three placentas showing extreme dilatation of tlie 
capillaries and beginning degeneration of the villous branches in 
association with arteritis and thrombosis of larger villous vessels. In 
one case the thrombosis was the result of inflammation, but in tlie 
others the cause was not clear. Of greater importance, we believe, arc 
the reports of certain placental tumors. Goodhart and Calderini de- 
scribed two large angiofibromas of the chorion which were connected to 
the placenta by vascular pedicles but Avere not attached to the decidua. 
Margeson found a tumor mass 10 by 6 by 3 centimeters lying in the 
membranes, and thus separated from the uterus, which as its only at- 
tachment had a six centimeter vascular pedicle to the placenta. We 
have seen two chorioangiofibromas consisting of lobes so tightly pressed 
together that no maternal blood could have flowed between, and yet, 
syncytial investment of the lobes, though nourished as it must have been 
through the fetal circulation, was perfectl}^ preserved. Certainly, tliis 
is indisputable evidence that, under some circumstances, at least, tissues 
of chorionic origin can be nourished by the fetal circulation alone. 

Recently, many authors have considered the thinning, degeneration, 
and final loss of the syncytium (and also the consequent fibrin deposi- 
tion) as primarily physiologic and probably as an evidence of senility of 
the placenta (Clemenz, Hitschmann and Lindenthal, and others). 
Huguenin thinks that expansive growth of the villi causes thinning of 
tlie syncytium and breaks in its continuity, Avhich act as the initial 
points for the deposition of fibrin. Certainly, as pointed out by liialima, 
many small villi can be found Avith breaks in the syncytium and second - 
aiy fibrin deposits, but Avith apparently normal Amssels (Fig. 5)- 
explanation has been offered for this same finding, Avhich is frequent, in 
early placentas (Fig. 6). 

As stated before, the other usually accepted factor in infarct forma- 
tion is the sloAvness of the maternal blood stream betAveen the A’illi. Al- 
though Huguenin, Biland, and Kalima contend that depo.sition of fibrin 
cannot take place Avithout a break in the continuity of the .syncytium, 
Clemenz and others, though believing that both factors arc usually 
active, point to certain instances of intervillous thrombosis Avithout any 
evidence of damage to the syncytium of the inA’olved Aulli. Giese held 
the extreme Anew that stasis in the maternal blood stream Avas ahvay.s 
the primary factor, and that degeneration of the syncytium Avas conse- 
quent upon this. Young has been sn])portcd by IMcNalley in his opinion 
that infarcts are due to a local disturbance in the circulation of maternal 
blood. This presupposes that there is not a general circulation ol 
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mafcnial blood Ibroucrh the plac'-nta, but tiiat trronps of villi are (b*- 
pcrulent on more or loss isolated systems, demareatod probably by ••de- 
cidual sejjta.” This is in accord ^vitb lininni's byjiotliesis. \Ybieh, bow- 
(!ver. has been convinein»rly coiitested by Kernuniner and Wieloeb. \Ve 
found no se])ta of any size at the placental site of a uterus Yvitb ]daeenta 
in situ, •\vliieh liad been removed at the sixtli lunar month. Many 
atithors now consider the intervillous jdaeental s])aee to be a sort of lake 
of maternal blood with a slow current as a result of its jrreater volume in 
comparison with that of enteriner vessels. Tfuvnrd t<‘rm this stasis may 
become )nore marked by reason of pluiriri n*r of uterijie veins by friant 
cells (Eden) or de])orled villi ((‘Jii'se). or to obliterativ*' ehanires and 
thrombosis in the arteries and veins, csiieeiall.v in the pre.senee of 
toxemia of ijreprnaney (Kohr from Ililscbmann and Lindenthal, Wil- 
liams Schwarz ami McXallc.v). 


Under special conditions, it has been sujrRcsted that there arc changes 
in the blood itself which favor infarct formation. I'or example. Hrin- 
<h-au and Nattnn-Larrier ])oint out that Ear found increased coaemla- 
bilit.v of the maternal blood in loxemiti. Kworn^-tansky l)elievefl such a 
(•(tndition to be responsible for increased )>laeental infarction in heart 
failure as well as in nephritis. 

Tiijir 3 . — As slated under their description, these bodies closely re- 
semble rapidly formed, intravascular thrombi, their strtieture eonsistiii" 
of layers or lamellae of fibrin in which red and white blood cells, but 
rarely any villi, are enmeshed. Si*rial sections show the lamellae at one 
.side to bo laid down aprainst definitely older infarcts of the lir-l or fourth 
types, or de.'renerated areas beneath the chorion or above the tleeidua. 
The infarcts sometimes jiartl.v cover or e;i]> the thrombus masses (Fiir. 
lU but the latter have most t»f the peripher.v free (I'ifr. ‘2). This jiart 
of tlie ]ieripher.v often presents a layer of more eomjiact fibrin with few 
blood cells, thus pdvim: the p:rosv; picture of a liirhter colored capsule. 
The jirc'-ence in the>e nodules of blood from the fetal vcvveF (Brindeaii 
ami Xattan-Larrierl has not been confirmed, l^robably tin.v are formed 
b.v rapid c<>a<rtd.‘!t ion of blooti in la.vers aRainst older deircnerated areas, 
normal villi b<dmr puslesl back as the masses inensas,- in .size. VoJi 
Franque referr^'d to ri portv ].y Proeliowniek. Ijitium. and others and 
also repoi'ted Ivo such cases himsi-lf as "thrombovis slnnm jdaeentaf;.” 
nmrm'i'.in jmt“d their re'-cmblnne.* to thrombi of the heart atid preat 


v< ssfF. lltuTner obj'’ets to the name ‘'infarct** as inappropriate. XMr, 
sliteald tie- naiue'x liematojua. hensorrksape, or .apoph-xy nirindeati and 
Nait;;o-l.ru rier ’■ be nst-d. vjnee jtiast.-v, j.r*’ ff'rmatjfjn^- in tlio inter- 

%ilbe.5s plaeriitid -pe.ei-. vdsi-}-, fnnetir.ns as a blorid (.Sehillimr 

frou, Von Frarepna Wiibma.. ifej;?'-. Tie-v should mu V.e e.onfos.M 
vita re’roph'u - 35t;,! blonl o«.,tr;!v;:«-a!ion-s r>-'ulJino from premrUnre s.»p. 
Ot' tie- p!;:c*-t;ta or ntfropk.!.-..n;;d a]iop.l- xy, as in our e.xp-'-rjcne- 


'5... t-, 


ter ar>- v. steout 


'tore and rc-.uobb' ordijiary idmel e]ols. 
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Type 3 . — ^These bodies are identical in structure to those of the second 
group, except for a much less number, or even an entire absence, of 
blood cells between the fibrinous lamellae. Haffner considered them in 
the same class with the darker structures, ascribing the difference in 
color to a varying content of red blood cells. Brindeau and Nattan- 
Larrier noted that the older masses were lighter in color. Several 
authors have pointed out that newly infareted areas corresponding to 
our first type included varying numbers of blood cells which later faded 
and disappeared (Kalima) . McNalley and Dieckmann think that, simi- 
larty, degeneration of blood cells in the dark striated bodies results in 
the lighter ones. We have confirmed their findings in regard to the 
frequent existence of what appear to be intermediate forms between the 
dark and the white masses. Sometimes this transition may be apparent 
in the different parts of the same thrombus. 

Type 4. — Ordinarily, these infarcts, especially the older ones, have not 
been differentiated from those of the first group. HoAvever, Eden noted 
their distinctive structure and speculated as to their origin. He spoke 
of them as nonfibrinous infarcts. Williams described these bodies, and 
Brindeau and Nattan-Larrier saw them against infarcts similar to our 
second kind. Young called the early ones “red infarcts” but noted that 
they faded later, the old ones becoming white. 

Eden supposed the development of such an infarct to be due to a 
local failure of the maternal circulation supplying the area of placenta 
occupied by the infarct. He assumed that, as the pressure of the blood 
was lowered, it no longer held the villi apart but permitted them to 
collapse against each other. Young supported this hypothesis and in 
some cases attributed the disturbance in circulation to retroplacental 
and intraplacental hemorrhage. However, in at least some of his colored 
illustrations the infarcts have existed for a sufficient time to become 
light brown or nearly white, while the hemorrhages are still dark and 
thus probably are more recent formations. In order to accept Eden s 
explanation we must assume tliat the maternal blood circulation in the 
intervillous spaces is carried on by a number of independent systems, 
an idea against which Kermauner and Wieloch have presented convinc- 
ing evidence, as stated above. We have demonstrated by serial sections 
that younger infarcts of this type may be found deep in the placental 
tissue and entirely surrounded by apparently unaffected villi. Fig. 3 
shows part of the periphery of such an infarct, as does Young’s Fig. 4 
of Plate II. It is difficult to conceive of a unit of intervillous circulation 
so circumscribed that its failure can cause necrosis of villi in a well- 
defined group and not affect those directly adjacent on all sides. In- 
deed, the fact, noted by others and confirmed by us, that the S}’’ncytial 
investment of tiie villi persists even after there is demonstrable necro.si.s 
of the stroma suggests that the primary disturbance of circulation was 
in the fetal vessels rather than in the intervillous space. 
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Tn connection witli tlie cause of these infarcts it is to he noted that in 
the younger bodies the villi have undergone about the same degree of 
degeneration. In general this holds also for the older ones, except that 
at the periphery there is being formed infarction of the first type, but 
evidently secondarily. Apparentlj’-, then, these infarcts are not built up 
gradually, but all the villi are affected simultaneously. Also, we have 
noted several times a large branching villus entering in a manner to sug- 
gest that it was the villous stem for all villi in the infarct (Pig. 7). All 
the tissue that remained of three such infarcts was cut in serial sections 
wfithout other large villi being found. Only a few sections from infarcts 
of the first type are required to prove that many villous stems and their 
terminal branches are involved. Next, as a check, all the tissue of two 
small infarcts of our fourth kind, one five millimeters in diameter and 
the other slightly smaller, were cut into serial microscopic sections. In 
each instance all the branches to which the degenerated terminal villi 
were attached could be traced to one entering villous stem. All the 
vessels were thrombosed ; hut because of the difficulty in identifying such 
small bodies suitable for serial sections, both infarcts selected were so 
degenerated that it was impossible to determine definitely whether 
thrombosis was primary in the smaller villi or in the stem. However, 
the histologic evidence strongly suggests that these bodies represent in- 
stances of true infarction due to a disturbance of the fetal-placental 
circulation. 


INCIDENCE AND CLINICAL SIGNIFICANCE 

Prom early times tlie frequent occurrence of infarcts of the placenta 
has been noted, but Avith wide discrepancies in the figures of incidence. 
Williams (1900) attributed this to differences in methods of examina- 
tions and in criteria. He srav microscopic infarcts in all placentas at 
term and found bodies at least a centimeter in diameter in 63 per cent, 
including the placenta raarginata type, klore recently Ilaffner and 
Ravcnstcin, employing methods somewhat comparable to ours, reported 
an incidence of 42.6 per cent and 72 per cent from 400 and 260, pla- 
centas. respectively. Among our 700 consecutive placentas there Avere 
474 or 67.7 per cent Avith infarcts of some kind measuring at least five 
millimeters in diameter. 

Kalima found slightly more infarcts in placentas from multiparas 
than in those from primipara.s, and attributed the difference to a greater 
likelihood of the development of stasis in the uterine vessels of multip- 
aras. The percentage incidences in our 700 placentas (Table I) fail to 
show such a relationship, the differences being so slight as to make their 
significance questionable. Also, apparently, age has no influence on the 
clcvelopincut of infarcts. 

The older author.s considered the presence of albuminuria to be an 
important factor in infarct formation. Williams (1900) confirmed them 
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in regard to the rdationship of red infarcts (our second type) to neph- 
ritic toxemia, but SfcNalley and Dieclonann found these bodies very 
frequently also in placentas from normal pregnancy. Kalima held that 
toxemia of pregnancy caused the formation of large infarcts. Young 
believed infarcts coi’responding to our fourth type to he of importance 
in the etiologj’' of albuminuria. Haifner, and later Ravenstein, denied 
that there 'was any connection bet-ween albuminuria and the incidence 
of infarcts. In our 700 placentas there -were 45 from pregnancies com- 
plicated by so-called toxemias of pregnancy, as indicated by albumin- 
uria associated with hypertension. Clinically there were 37 eases of 
preeclamptic toxemia, 5 of eclampsia, and 3 of nephritis. Not only the 
incidence of all t3’-pes of infarcts (Table II) but also their size and 


Table II 

Percentage Incidence of Infarcts in Placentas Associated with Toxesua of 
I Pregnancy 



ALL PLACENTAS 

PREECLAMPSIA 

ECLAMPSIA 

NEPHRITIS 

NumLer Placentas 

if) 

37 

5 

3 

Type 1 

17.8 

18.9 

0 

33.3 • 

Type 2 

31.1 

29.7 

40 

33.3 

Type 3 

37.8 

40.5 

20 

33.3 

Type 4 

42.2 

40.5 

60 

33.3 

Infarct of some type 

8C.7 

83.8 

100 

100 


Table ni 


Percentage Incidence of Small and Large or Numerous Infarcts 



NORMAL 

PREGNANCY 

PREGNANCY 
WITH TOXEjnA 

Number Placentas 

655 

45 

No infarcts 

32.S 

13.3 

Small infarcts 

54.4 

60.0 

Larjje or many infarcts 

11.75 

26.7 


number were greater (Table III). Because of the fact that infarcts are 
found in the majority of placentas from normal pregnancy, and for 
other obvious reasons, it seems probable that their higher incidence 
with albuminuria is a consequence rather than a cause, as believed by 
Young. The increased infarction with tlie toxemias may be due to inter- 
villous stasis consequent upon the more marked changes in the uterine 
vessels (Kalima, Schwarz and McNalle.v). 

It has long been held that extensive infarction of the placenta might 
lead to such a disturbance in circulation as to result in a poorly de- 
veloped child, and even its premature delivery or death in utero. 
Fehling believed that toxemia of pregnanej’^ led to extensive infarction 
which in turn caused the death of the child (Williams, 1900, Kalima). 
In our scries the number of stillbirths (eighteen) does not permit a 
statistical study of much value in regard to their relationship to the 
occurrence and size of infarcts. However, it is noteworthy that amon^r 
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tlie nine stillbirths, whose cause was debatable, only two were associated 
with more than a slight infarct formation, Five were associated with 
toxemia of pregnancy, but in only one instance was there marked infarct 
formation; hence the inference that marked infarcation bears no fre- 
quent or distinct relationship to stillbirths, either primarily or second- 
arily as a result of the presence of toxemia. Nor, if we accept our 
figures for normal pregnancy, do infarcts of the placenta, even when 
large, interfere with the growth of the fetus (Table IV). "With toxemia. 


Table IV 

Average Weigut in Grams of Babies in Relation to Infarction of the Placenta 



NORMAL 

pregnancy 

TOXEMIA 

TOXEMIA MINUS 
INDUCED LABOR 

Number babies 

C5.5 

45 


No infarcts 

3305 

2805 


Small infarcts 

3375 

2975 


Large or many infarcts 

3315 

2700 



on the other hand, the average -weight, though reduced in all groups, 
showed a great reduction for the children associated with large or 
numerous placental infarcts. How'cver, when babies born after induc- 
tion of premature labor w'ere eliminated from the calculations, the 
figures are without much significance (Table IV), Then, in these 700 
consecutive deliveries there is little evidence that infarcts of the placenta, 
even when large, bear any relationship to the w^elfare of the fetus, either 
in normal pregnancy or w'hen so-called toxemia of pregnancy exists. 

SUMMARY 

So-called infarcts of the placenta are of four kinds, but are all com- 
posed largely of degenerated villi and elements from the maternal blood. 
In three types the formation resembles intravascular thrombosis and 
depends upon stasis of the maternal blood flow in the intervillous pla- 
cental space, and the existence of areas denuded in some way of their 
anticoagulative syncytial epithelium. The fourth kind probably repre- 
sents a simultaneous involvement of all tlie branches of a stem villus due 
to disturbance in the fetal-placental circulation. 

In 700 carefully examined placentas, w'hieh w'cre delivered consecu- 
tively, there wmre infarcts of some kind in 67.7 per cent, there being no 
relationship of occurrence to age or number of pregnancies. All types 
w’ere more frequent in placentas associated with toxemia of pregnancy, 
as was also extensive infarction. The presence of infarcts had little or 
no influence on the welfare of the child. 
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THE CLINICAL SIGNIFICANCE OP THE SEDIMENTATION 
TEST AS A DIAGNOSTIC AND PROGNOSTIC SIGN«= 

By John Osborn Polak, M.D., and Vincent P. ^Mazzola, M.D., 

Brooklyn, N. Y. 

(From the Department of Obstetrics and Gynecology, Long Island College Hospital) 

TOURING the last decade there has been a steady trend toivard 
greater conservatism in the treatment of pelvic infections for, 
with an increasing knowledge of the phj’^siologic pathology Avhich 
takes place in these lesions, whether of a gonorrheal, postabortal, or 
postpartal oi’igin, we recognize more and more, that the patient who 
recovers does so by a resistance due to her natural forces, i.e., by 
the production of a leucocytosis, tissue cell proliferation, and the 
formation of antibodies which overcome the invading organisms in 
the tissue fluids. Furthermore, it is these body fluids that dispose of 
the toxins. 

Surgical attack is being limited to the drainage of local pus foci 
and to the removal of the results of these infections ivhen they have 
reached the quiescent stage. Even here there is a proper, and an im- 
proper time for intervention. 

It is in the hope of adding something to our clinical knowledge, 
that may help us to determine the presence of latent infections and 
when to operate and when not to interfere, that we have undertaken 
this study. 

During 1925 and 1926, each patient admitted to the gynecologic 
wards of the Long Island College Hospital has had repeated sedi- 
mentation tests done, in addition to the routine laboratory and clin- 
ical data. Hence the significance of the sedimentation rate in almost 
every gynecologic condition has been checked, grouped, and cor- 
related. The usual preoperative routine includes a detailed history, 
a complete physical examination, an examination of the urine, study 
of the blood chemistry, a Wassermann reaction, a hemoglobin estima- 
tion, a complete blood and differential count, kidney function tests, 
temperature, pulse and blood pressure readings. 

Even with these data we have at times been unable to determine 
the presence of latent infections and to prognosticate the postopera- 
tive course of patients when operation was to be performed. 

It is admitted that a rapid sedimentation time spells infection, hut 

•Read at the Fifty-first Annual McctlnR- of the American Gynecological Society. 
Stockbridge. Mass., May 20, 21, and 22, 1926. 
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it does not necessarily mean that this infection is in the pehns. It is, 
however, a danger signal which should be heeded in considering the 
time for operation, even when temperature and blood count are favor- 
able. Furthermore, it has been shown that the usefulness of the test 
depends on its frequent repetition and its correlation with the other 
Icnown clinical reactions, as the blood, temperature, and pulse. There- 
fore, from this study we hope to show: 
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Chart I. — Tublo .>5lioninfi: aver.ago swlimenlation rate."!, leucocyte count, and tempera- 
ture in gi’oups ot acute cases. 


1. That the sedimentation test when repeated daily, or two or three 
times a week in any case of pelvic infection, and when considered in 
conjunction with the pulse rate, temperature curve, and the leucocyte 
and dilTerential count, is a diagnostic as well as a prognostic sign of 
great importance. 

2. That while a single test may show the presence of infection, it is 
not a fair index of the potential danger of .said infection when the 
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Pyomatra 


Bortholinian 

AbeoeBB 


Carcinoma of 
Uterus 


H 7.6 min. 
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— 1 ■ff.B.O. 16,400 




Chart II. — Relation of the average sedimentation time, temperature, and leucocyte 
count in several groups of cases. Compared with the average normal sedimentation 
time. 



Chart III. — Fatal Peritonitis: Tljls chart reveals a normal .sedimentation rate, 
temperature, and white blood cell count prior to operation. Following operation the 
temperature began to rise first; the leucocyte began to ri.se .slowly, and the .sedi- 
mentation rate was very rapid. The sudden drop in rate, togetiicr with the increase 
in temperature, Indicato.s a bad prognosl.s. In the follow-up of thl.s r.'i.ce ft will be 
noted the temperature became remittent in typo varying from 100° to 100° and 10G.2° 
premortom. The sedlment.ation rate became more rapid, while the leucocyte curve 
remained at about the same level. From this case, one would be Inclined to believe 
that the sedimentation test was the more sen.sltive, but wo feel that the combination 
of the three clinical methods gave more information than any one finding. 
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barriers are disturbed or broken down by manipulation or operative 
procedure, unless it is repeated and correlated witli other clinical data. 

Technic: All of the tests were done by one person so that there could be but 
little chance of technical error. The technic employed in this investigation was that 
of Linzenmeier as modified by Friedlaender. Hard glass tubes 5 mm. in diameter 
and G.5 cm. in length with a capacity of more than 1 c.c. were used. The tubes 
were marked at the 1 c.c. level and at 6, 12, 18, and 24 mm. respectively below. 
Eight-tenths c.c. of blood was drawn directly from the vein into a Lucr tuberculin 
syringe which contained 0.2 c.c. of a freshly prepared 5 per cent solution of sodium 
citrate. The blood and citrate solution were shaken until thoroughly mixed. The 
mixture was then placed in a sedimentation tube and allowed to stand at room tem- 
perature. The time was noted when the mixture was placed in the tubes, and ob- 
servations wore made from five minutes and upwards as found necessary. The time 
was noted when the line of demarkation between the erythrocytes and the plasma 
reached 6, 12, and 24 mm. respectively. The readings used in this report corre- 
.<=pond to the time for the lino of demarkation to reach the IS mm. mark. All sug- 
gestions made by Friedlacnder and other investigators were closely followed so that 
the technic was uniform. 

Cliarts have been prepared in whieli 300 conseeutive gyneeologic 
patients are grouped according to the sedimentation rate, tempera- 
ture, and leucocyte eount. 


Table I 

SnotnNG A CoMPAnisoN of the Rates of Seddientation, Leucocyte Counts, and 
Tesipekature in Groups of Simple and Complicated Fibroids 


DIAGNOSIS 

NO. CASES 

SED. 

TEMP. 

HGB. 

AV. B. C. 

POLY'S 

Simple fibroids 

26 

76 

98.6° 

72 

7400 

65 

Complicated with asthma 

1 

36 

98.2° 

80 

8200 

56 

Complicated Avith adnexal 

disease 10 

41 

100.2" 

70 

13320 

73 

Complicated with pyelitis 

3 

28 

98.8“ 

91 

13500 

65 

Complicated with chronic 

appendicitis G 

43 

98.6“ 

68 

6830 

63 


Chart I includes patients having a rapid sedimentation rate of less 
tlian thirty minutes associated with temperature and leueocytosis, 
and as a result we find that cases of postpartum infection, postabortal 
infection, pelvic abscess, wound infection and postpartum infection 
Avith peritonitis, fall Avithin this limit. 

Chart 11 includes cases AA'ith rapid sedimentation, a moderate leuco- 
cyte reaction, and a temperature of under 100°; here Ave find localized 
collections of confined purulent material, — as bartholinian abscess, 
pyelitis, and old pelAue inflammatory masses. 

Carcinoma of the uterus has inAmriably shoAim a rapid sedimenta- 
tion time Avith no corresponding rise in temperature or leucoc3"tosis. 
In the differential diagnosis betAveen tuboovarian inflammation and 
cetopie pregnancj-, the sedimentation time has been rapid in tubo- 
OA'ariau inflammation and relatiA'elA’’ sIoav, i.e., one hundred minutes 
or more, in ectopic pregnanej*. 
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One of onr most interesting observations bas been in a series of 26 un- 
complicated fibroids of the uterus in which the sedimentation time aver- 
aged seventy-six minutes, while in 10 cases of fibroid complicated 
with adnexal inflammation the time of sedimentation wms only forty- 
one minutes, this notwithstanding that both temperature curve and 
white cell count showed no elevation above the normal. (Table I.) 
This rapid rate has also held true in fibroids. complicated with asthma, 
and fibroids complicated by chronic appendicitis and pyelitis. These 
observations have definitely demonstrated the value of the test in 
showing the presence of infective processes whether confined to the 
pelvis or not. As a prognostic sign it also has a value when cor- 
related with other clinical data as will be shown in Charts III and IV. 

It is well established that foci of infection maj’- remain quiescent 
for weeks, months or years, only to undergo exacerbation after opera- 
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chart W. — Incomplete abortion with potential infection (low grade) : This chart 
shows that the patient had a low grade temperature (99”) prior to operation. The 
leucocyte count was normal, but the sedimentation time was low (twenty minutes). 
The patient was curetted and on the sixth day following, her temperature rose to 
3 03.2”, leucocyte count 21,800, with fifteen minutes sedimentation time. The prog- 
nosis according to these findings was not so good. The following day the temperature 
came down, the leucocytes were lower, but sedimentation remained about the same. 
In this case temperature and leucocyte count predicted a much more immediate prog- 
nosis than did the sedimentation time. The latter only began to show a gradual rise 
with the improvement of the patient. 


lion, when they may produce peritonitis, parametritis, and blood- 
stream infections. Apparently the bacteria are buried in the tissues 
and are surrounded by a limiting wall of connective tissue. Trauma 
produces dissemination. Heretofore, the clinical history and Simp- 
son’s rule have been our only guides. The sedimentation test adds 
another safeguard. For example: in incomplete potentially septic 
abortions, appreciation of a rapid sedimentation time when associ- 
ated with a normal temperature curve and low leucocyte count, has 
saved a number of women from having their uteri curetted and 
nature ’.s bai’riers broken down. Its routine employment as a pre- 
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operative procedure in gj'necologic cases will likewise safeguard tlie 
woman wlio is potentially infected, or warn us of her infectivity when 
the local barriers are broken down. 


Table II 

Analysis of the Average Sedimentation Rates, Temperatures and Leucocyte 
Counts in Groups of Ectopics and Tuboovarian Disease 


DIAGNOSIS 

NO. CASES 

SED. 

TEMP. 

HGB. 

W. B. C. 

POLYS 

Ectopics 

10 

104.5 

99° 

75 


70 

Tuboovarian disease 

IG 

59 

99° 

78 

IBI 

6G 


We have found a low sedimentation time to be the earliest index of 
beginning postoperative peritonitis or parametritis. We would, there- 
fore, conclude that in the sedimentation test, we have another aid in 
the diagnosis of infection and that when frequently repeated and 
correlated with the history, tlie temperature curve, and the white cell 
changes, it is a valuable index as to when to operate and a sign of 
prognostic value. 


{For discussion see page 757.) 






THE RELATION OP BASAL METABOLISM TO STERILITY* 

(A Preliminary Report) 

By Jennings C. Litzenberg, M.D., Minneapolis, IMinn. 

I T HAS been known for years that marked disturbances of the func- 
tion of the thyroid gland cause sterility, but the possibility that 
the milder alterations of that function may also affect fecundity has 
been given scant attention. As David Marine says: “The relation 
of the thyroid to the sex organs is the most ancient and classical 
interrelation of the functions of the glands of internal secretion, 
known to the ancients and a subject of daily gossip, it has passed 
down through the ages.” With the hyperfunction of exophthalmic 
goiter or the hypofunction of myxedema, conception is rare. This 
preliminary report is chiefly upon a study of sterile woman with a 
basal metabolic rate only slightly below normal and showing none of 
the other usual symptoms of myxedema. The milder degrees of hyper- 
thyroidism have not yet been studied. 

We have approached the question from two angles: first, what pro- 
portion of sterile women have a low basal metabolic rate and can any 
of them be relieved by treatment, and second, what proportion of 
women with a low basal metabolic rate are sterile. 

Our attention was first directed to this problem by one rather strik- 
ing ease, the principal features of which follow: 

Mrs. B., aged t-wenty-six years, came to me, seeking relief from sterility. Her 
health had always keen good. She was rather a large woman of unusual physical 
development. The most significant fact in her history was that her menses were 
alwaj’s irregular, from three to nine times a year. ' Examination revealed only an 
acutely anteflexed uterus which was corrected by dilatation, not because we have 
much belief in its efficacy, but because we did not wish to neglect oven the remotest 
possible cause of her sterility. For the same reason, although I have little faith 
in the clinical value of any of the ovarian extracts, she was given various prepara- 
tions with the same result that followed the dilatation, namely, failure to conceive 
and no benefit to her menstruations. Before beginning any of our procedures the 
Iiusbaud had been examined and found to be in good health; his semen was normal 
in every particular. 

The patient had no symptom of myxedema, so we did not give her thyroid 
medication. Having failed in all the usu.'il gynecologic procedures, I suggested a 
complete general physic.al examination in spite of the fact that she w.as the very 
picture of robust health. She said she would do anything that might make it 
po.'ssiblc for her to have a baby. 

The only abnormality found was a basal metabolic rate of minus seventeen. 
Beginning in November, 1921, she was given five grains of thyroid extract daily. 

•Pre.sonteil at the Fifty-first Annual iloctlnp of the American Gynecological So- 
ciety. Stockbrklgc, Mass., May 20, 21 and 22 .192C. 
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On December 20, 1921, the basal metabolic rate had risen from minus seventeen 
to plus twenty-three. The dose was reduced and on January 17, 1922, her metabolic 
rate was normal, plus four. She was told to continue the reduced dosage but 
did not report until April G, 1922, wlicn slie stated with much discouragement 
tliat she had not menstruated since J.anuar}' o, but to her great joy and our 
surprise, examination revealed a three months’ pregnancy. We did not dare, at 
tliat time, to believe that the treatment had anytliing to do with conception but 
rather considered it a coincidence. The treatment was continued throughout the 
pregnancy wliieli terminated normallj' October 26 , 1922. 

In September, 1923, the patient came to the office saying that she wanted 
anotlicr baby but was unable to conceive and said that she would like to 
have her basal metabolic rate taken. Tlic next day her rate was minus thirteen, 
so little below normal that wo thought that her only pregnancy must have been 
only a coincidence, so far as our treatment was concerned. But, again, without 
expectation of success we gave her thyroid extract. On March 11, 1924, she came, 
not discouraged on account of amenorrhea but believing that she was pregnant 
because she had not menstruated since January 20, 1924. Our examination con- 
firmed her conviction that she was pregnant, and her second baby was born 
October 2G, 1924. 

She took two grains of thyroid extract daily throughout this pregnancy and 
for a month after delivery, ivhen her basal metabolic rate was normal, plus four. 
She continued to menstruate normally. We were now impressed with fact that 
two pregnancies had followed thyroid medication in the presence of a moderately 
low basal metabolic rate and we began our investigation by estimating the basal 
metabolic rate in other sterile women. But our 'enthusiasm received something of 
check when this same patient on December 1, 1925, came in and announced again 
that she was pregnant, not having menstruated since October 1. She had con- 
ceived without thyroid treatment, and we again feared, even though she had twice 
conceived under the treatment, tliat it was a coincidence and that her low metabolic 
rate was not a factor in her sterility, so we made a basal rate estimation the 
next day and we were a little more sanguine when we found the rate normal, 
lJus eight. So our surmise that a normal rate is necessary to conception was still 
tenable. But we still wondered why the rate was normal when every previous 
determination was subnormal except when she was under treatment. 

She knew of our quandary and asked if iodized salt which she had been using 
on her table for some time could account for her normal basal rate. Perhaps it 
did. The patient aborted December 17, 1925. She was told to discontinue the 
iodized salt for the purpose of testing its effect upon her basal metabolic rate. 
On February 7, 1926, her basal rate had dropped to minus three, and on April 27, 
1920, to minus fourteen, so I believe that we maj* safely infer that her normal 
basal rate at the time of her third conception was in all probability due to the 
iodized salt. 

Perhaps, then, it is not beyond reason to believe that the three pregnancies 
in this patient were due to the treatment which made her basal metabolic rale 
normal. 

After this woman’s second pregnancy we began to think seriously 
about the possibility of moderately low basal metabolic rates being in 
some eases a cause of sterility (or the index of a cause). Therefore, 
in those cases with a history and symptoms pointing to endocrine dis- 
turbances we determined the rate, and lately, in practically all steril- 
ity cases, the rate has been taken. Our results are presented as this 
preliminary report. 
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We have for analysis 69 consecutive cases of sterile women upon 
whom the basal metabolism rate has been determined. ' Of these, 44 
came seeking relief for sterility ; the remaining 25 were found during 
the course of a complete general physical examination to have a low 
basal rate and were sterile, but sterility was not the primary reason 
for their coming for examination. Of the 44 seeking relief from steril- 
ity, 22, or 50 per cent, had a basal metabolic rate of minus ten or 
below. We are following the usual rule of considering the normal 
rate to be between plus ten and minus ten. 

Of these twenty-two, eight had a basal metabolic rate of between 
minus ten and fifteen ; 5 between minus sixteen and minus twenty ; 4 
between minus twenty-one and twenty-five ; 2 between minus twenty- 
six and thirty, and 1 minus thirty-seven. Of these twenty-two, eight- 
een received carefully supervised thyroid medication, of whom 6, or 
33% per cent, became pregnant within a short time after beginning 
treatment, usually within two months. 

One patient, reported above, conceived three times, giving us a total 
of eight pregnancies, or 40 per cent, following treatment. None of 
these 6 women had other symptoms of myxedema, not even the woman 
with a basal metabolic rate of minus thirty-seven, and, excepting this 
one, none had a rate more than minus twenty, the highest being minus 
thirteen. 

Having obtained these very suggestive results in women coming 
pi’imarily on account of sterility, this question suggested itself ; What 
proportion of women are sterile who come to the physician with other 
complaints than sterility for a general physical examination and 
are found to have a low basal metabolic rate ? 

In this group were 114 women with low basal metabolism rates, of 
whom 68 were married. Thirty-one, or 45 per cent, of these women 
were sterile, including 4 with symptoms of myxedema whom we would 
expect to be sterile. Omitting these 4, 27, or 39 per cent, were without 
.signs of mj'xedema, yet they were sterile. 

Weight is added to the probability of the low basal metabolism 
rate being the cause of the sterility by the fact that 40 per cent of the 
114 women, both mai’ried and unmarried, had functional disturbances 
of menstruation. 

In addition to 31 sterile women, there were 5 others who had no 
living children but had had one or more pregnancies resulting in 
abortion, miscarriage or stillbirth, two of the women later carried 
their babies to full term following treatment. So it appears that a 
normal basal metabolic rate is apparently not only necessaiy for 
conception to occur, but also probably necessary for a continuance 
of the pregnancy. 

Definite conelmsions cannot be drawn from this small number of 
cases, but there is a significance in our findings which demands fur- 
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ther investigation to establish the truth or falsity of the possibility 
that modei-ate oi', as it has been called, “incipient” hypothyi’oidism 
maj" be a cause (or the index of a cause) of sterility. To this end we 
are instituting animal experimentation and are making this prelim- 
inary report with the hope that others may continue the study on 
women who are sterile, and in due time enough evidence may be 
accumulated to decide the question one waj^ or the other. 

SUMMARY 

While the number of cases in this preliminaiy report are not suffi- 
cient to justify drawing final conclusions, the findings are significant 
because : 

1. The relation between the thyroid gland and the ovary is well 
known. 

2. Myxedema is certainly a cause of sterility. 

3. Lesser degrees of hj^pothyroidism are, bj’' tlie results of our inves- 
tigation, apparently also a cause (or index of a cause) of sterility. 

4. A normal basal metabolism rate is apparently necessary to con- 
eeption and to a normal continuance of pregnancy. 

5. Properly supervised thyroid medication will restore the basal 
metabolic rate to normal and in some cases result in conception. 

6. Women who habitually abort should have their basal metabolic 
rate taken. 

1009 Nicollet Avenue. (For discussion sec paffc 763.) 
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THE INCIDENCE OP DENTAL CAEIES IN PIIEONANT WOMEN'' 

By Daniel E. Ziskin, D.D.S., Minneapolis, Minn. 

(Chief of Dental Staff, Minneapolis General Hospital, Assistant Professor, Depart- 
ment of Oral Surgery, University of Minnesota) 

M any theories have been advanced as to the possible causes of 
dental caries in adult women. Among them, the belief that preg- 
nancy plays an important role as a causative factor has become so 
widely accepted that it is almost universally regarded as a fact, both 
by the laity and by the professions. 

It occurred to me, during my observation of the mouth conditions of 
hundreds of pregnant women coming to the prenatal clinic at the Minne- 
apolis General Hospital, that it would be of interest to study the rela- 
tion between pregnane}^ and caries. With this purpose in view, the 
present investigation was undertaken. 

In this study, only pregnancy was considered as a causative factor, 
while any other theory which may have a hearing on the cause of caries 
in pregnant women was excluded. 

It would seem logical to believe that if we examined routinely the 
mouths of pregnant women and noted the frequency of the occurrence 
of decayed teeth, and later compared this group with a control group of 
women in whom pregnancy never existed, the conclusions derived from 
this comparison would clearly indicate whether or not pregnancj’-, per 
se, is an etiologic factor in caries of the teeth. Particularly would this 
be true if we could find two groups of women in whom, all other factors 
being equal, pregnancy was the only difference. 

The cases which we have statistically compiled were taken from the 
records of pregnant women attending the Minneapolis General Hospital 
Dental Clinic from 1922 to 1925. These cases number about 25 per 
cent of all eases attending the prenatal clinic. The mouth examinations 
were made, for the most part, during the latter months of the period of 
gestation. Some of the cases in the control group were obtained from 
the women attending the dental clinic at the Minneapolis General Hos- 
pital, and the others from the women applying for dental examinations 
at the College of Dentistry, University of ^Minnesota. Of the latter, 
forty-nine were married women and seventy-two unmarried. None of 
the control group were ever pregnant. 

The only apparent difference in the two groups is pregnancy. The 
patients came to these two clinics for mouth examinations in search of 
dental caries, for mouth hygiene, and for x-rays. They were referred 

♦From the Department of Dentl-stry, Minneapolis General Hospital and the Uni- 
versity of Minnesota College of Dentistry. 

Head before the Twin Academy of Stomatology,. March 11, lOai, and the 
Minneapolis District Dental Society, March 11, 192C. 
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either bj" physicians or b.y medical dispensaries for relief from some 
definite dental ailment. 

Thus, in ihis com'parison, we have hvo groups of tvomeii, doth attend- 
ing dental clinics, both from the same social strata of life, both of com- 
parable financial means, and both falling within the same age lwiitaiio7is. 

In considering the frequency of caries, every tooth filled, crowned, or 
dccaj'ed was counted. If a tooth liad both a filling and a cavity, it was 
counted only as one occurrence and not as two. The tables, therefore, 
represent the number of carious teeth and not the number of cavities. 
I also counted missing teeth as an evidence of eai’ies. Teeth may be 
missing from causes other tlian eai'ies, yet, for the purpose of this 
classification, they were given similar consideration in both the preg- 
nant and control groups, as it is reasonable to suppose that in both 
groups there would be a like number of teeth extracted for causes other 
than caries, and this study tends to show a comparison between the two 
groups rather than a record of tooth destruction. 

The ages of the women in both groups range between fifteen and 
forty-five years, with the exception of six eases in the control group and 
two eases in the pregnant group which are beyond the age of forty-five. 
For convenience, the cases were separated into six age divisions as fol- 
lows: fifteen to nineteen years; twenty to twenty-four years; twenty- 
five to twenty -nine years; thirty to thirty -four years; thirty -five to 
thirty-nine years ; and forty to forty-five years. All- cases beyond the 
age of forty-five were included in the last division. 

Table I shows the distribution of cases according to the various ages 
in both groups. Here we find that over lialf the eases in both groups 
fall within a ten-year iieriod between the ages of eighteen and twenty- 
eiglit. Fig. 1 is a smootlied curve, showing the data contained in Table 
I. The peak of this curve for the pregnant group is at age twenty-one, 
with 51 cases. For the control group, the peak is at age twenty, with 
20 cases. There are, in all, 599 cases in the pregnant group and 205 
cases in the control group. Tlie cases compiled here are intended for 
a preliminary study. A subsequent report with a larger group of eases 
will be given later. 


Tabli: H 

Fr.BQUKXcy or Cauiou.s and Missing Teeth in Pregnant 'Women 


AGE GROUP 

NUMBER 
OF CASES 

ATORAGE 

PER CENT 
CARIOUS 

AGE 

CARIOUS 

MISSING 

CAPvIOUS AND 
MISSING 

15-19 

77 

18.14 


4.04 

10.74 

24 

20-24 

220 

21.S9 

9.27 

4.10 

. 13.43 

33 

25-29 

139 

26.48 


6.01 

16,18 

39 

ao-si 

90 

31. S9 

10.45 

9.7S 

20.23 

47 

35-59 

51 

30.07 


8.55 

17.43 

38 

40-15 

10 

41.82 

0.43 

12.32 

18.75 

33 

Total 

599 

25.83 


0.01 

15.23 

35 



Group Averages 
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Table II shows the cases in the pregnant group first separated into 
the six age divisions with the number of cases and average age for ekh. 
Next is shown the average incidence of carious and missing teeth for 
each division, first separately and then combined. The averages for 
the entire group are given below. The figures indicate teeth, carious 
and missing, in the average mouth for each age division and for the 
entire gi’oup, with the exception of the last column. Here is shown the 
per cent of caries only in teetli present at the time the examination was 


Tablk III 

Frequency of Carious and Missing Teetu in Never Pregnant Women 


AGE GROUP 

1 

j 

NUMBER 
OF GASES S 

i 

1 AVERAGE 

PER CENT 
CARIOUS 

AGE 

CARIOUS ' 

missing 

CARIOUS AND 
MISSING 

15-19 

■ 39 

17.25 

12.30 

4.51 

16.81 

45 

20-24 

71 

21.72 

11.38 

4.75 

16.13 

42 

25-29 

45 

2G.45 

12.13 

6.33 

18.46 

47 

30-34 

19 

31.48 

13.00 

7.21 

20.21 

52 

35-39 

13 

36.69 

14.92 

8.39 

23.31 

62 

40-45 

IS 

44.37 

11.55 

11.55 

23.10 

56 

Total 

205 

27.05 

11.67 

5.94 

17.61 

43 



Group Averages 


Table IV 


Comparison of Cases in Hospital and Dental College Groups 


AGE 

GROUP 

NUMBER 

OF CASES 

j CARIOUS 

MISSING 

CARIOUS AND 
MISSING 

PER CENT 
CARIOUS 

1 NUMBER 

AVERAGE 

I NUMBER 

ATORAGE 

NUMBER 

AVERAGE 

15-19 

j 

Dental 23 
Hospital 16 

m 


102 

76 

4.4 

4.7 

403 

253 

17.5 

15.9 

47 

40 

20-24 

Dental 37 
Hospital 34 


13.2 

9.3 

133 

205 


623 

523 

16.8 

15.3 

46 

35 

25-29 

Dental 29 
Hospital 16 

377 

169 

lil.O 

10.5 

176 

109 


553 

278 

19.0 

17.3 


30-34 

Dental 13 
Hospital 6 

178 

69 i 

13.6 

11.5 

88 

49 

1 6.7 

1 8.1 

266 

118 

20.4 

19.6 

1 53 

48 

35-39 

Dental 11 
Hospital 2 

158 

36 


103 

6 

9.3 

3.0 

261 

42 

23.7 

21.0 

62 

62 

Total 
Nimber 
of Cases 

Dental 113 
HospHal 74 

1504 
j 771 

13.6 

10.4 

602 

445 

5.4 

6.0 

2106 

1216 

19.1 

16.4 

51 

40 


made. In the column headed, “Carious and Missing Teeth” it will be 
noted that there is a general tendency for a rise in the frequency of the 
occurrence of caries ivith an increase in age. 

Table III shows a similar treatment of the control group. It will be 
seen that in the column headed “Carious and Missing Teeth” there is 
also a general tendency for an increase in the frequency of the occur- 
rence of caries with an increase in age. 

Since the cases in the control group were collected from two different 
sources, Table IV shows them separated according to each source and 
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a comparison made between them. They are classified as ‘"dental,’’ for 
the- Dental College group, and “hospital,” for the Hospital Dental 
Clinic group. The comparison was made to determine the difference in 
the incidence of caries in the two groups. Here, as before, we find a 
general rise in the frequency of the occurrence of caries as the age 
increases. The eases in the Dental College group show a greater inci- 
dence of caries than those in the Hospital group, but this can be ex- 
plained by the difference in ages as is shown in Table V. 

Table V is a combined table giving the comparison of the frequency 
of carious and missing teeth in the follovdng groups: the pregnant 
group ; the hospital control group ; and the combined Hospital and 
Dental College control group. This table shows the incidence of carious 
and missing teeth in the control group as actually higher than those in 
the pregnant group. A comparison of the ages, however, reveals the 
fact that the average age in the control group is higher than in the 
pregnant group. This explains the higher incidence of caries in the 
control group as, from the accompanying tables, we concluded that 
there was a rise in the occurrence of caries with an increase in age. 


Table VI 

Distribution of Pregnancy 


AGE 

GROUP 

NUM- 
BER OF 




PREGNANCY 




AVERAGE 

PREGNANCY 

AVERAGE 

AGE 

CASES 

1st 

2nd 

3rd 

4tll 

5tli 

6th 

7th 

8th 

15-19 

43 

38 

• 4 

1 



— 

— 

— 

— 

1,13 

18.16 

20-24 

130 

09 

39 

18 

4 



— 

— 



1.66 

21.86 

25-29 

74 

21 

27 


10 

4 



2 

— 

2.41 

26.45 

30-34 

52 

8 

11 

7 

10 

4 

5 

5 

2 

3.69 

31.83 

35-39 

31 

1 

3 

G 

8 

2 

2 

4 

5 

4.74 

36.78 

40-45 

12 

— 


2 

2 


2 

4 

2 

5.83 

41.17 

Total 

342 

137 

84 

44 



9 

15 

9 



Average Age, 22.07 

25.21 

27.57 

31.11 

31.00 

35.33 

35.43 

37.00 




Figs. 2 and 3 show, diagramatically, the data contained in Tables 
III, IV, and V. Fig. 2 shows a comparison, graphically, between the 
entire pregnant group and the entire control group. 

Fig. 3 shows the comparison between the entire pregnant and only 
the hospital control group. 

Fig. 4 is a bar diagram showing a comparison between the pregnant 
group, the hospital control group, and the combined control group. 
This study was made for the purpose of obtaining a comparison of the 
incidence of caries in remaining teeth only. That is, missing teeth were 
not counted. Here, as in the other figures, there is the same tendency 
to a rise in the frequency of occuiTcnce of caries with an inerea.se in 
age except in the latter division (forty to forty-five years) where there 
were so few cases that the comparison might well have been omitted. 

A further consideration of the probability of pregnancy as a cause 
of caries may be shown in a classification of the pregnant women ac- 


















TABtiE VII 

Comparison op the Avekaoes op Carious and Missing Teeth for Preonancy Order and Age Groups (342 Cases) 
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cording to the number of pregnancies. If pregnancy is a cause of 
caries then the woman having the largest number of pregnancies should 
also have the largest frequency of carious and missing teeth. If, how- 
ever, pregnancy is not a cause of caries, then the number of preg- 
nancies will not add materially to the frequency of caries, but the age 
will be the determining factor. 

Table VI shows the distribution of the cases in the pregnant group 
according to the six age divisions and to the number of pregnancies. 
Owing to the incomplete data, only those cases in which tlie number of 


Comparison of Averages or Omious and Missing Teeth 



pregnancies were known were included in this table : 342 eases. 

Since there were so few cases of more than eight pregnancies, tiiose 
exceeding this number were included in the eight-pregnancy group. 
This table also shows the avei’age number of pregnancies for each age 
division as well as tlie average ages for both the six age divisions and 
the eight pregnancy groups. 

Table VII shows the average frequency of carious and missing teeth 
in the known pregnancy gi’oup. The averages are calculated for each 
age division and for eacli pregnancy group. TJie per cent of carious 
teeth present at the time of examination is shown also. 

Pig. 5 contains two sets of curves: one set showing average carious 
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and missing teeth aceoi’ding to pregnancy order, and the other showing 
average cai’ious and missing teeth according to the age divisions ; it also 
illustrates the data contained in Table VII. It will he noted here that 
the two curves rise in about the same degree. This tends to show that 
age is the determining factor in the increase in caries rather than preg- 
nancy'’ for if the pregnancy order influenced the frequency of caries, we 
would expect to find this curve much steeper. 

CONCLUSIONS 

1. Pregnancy, per se, cannot be given as a cause of caries of the 
teeth. 

2. The foregoing data show that there is a rise in the frequency of 
caries with an increase in age. 

3. The number of pregnancies does not influence the frequency of 
caries of the teeth. 

Appreciation is expressed to Drs. R. E. Scammon and P. L. Adair of 
Minneapolis, for their valuable suggestions in tlie compilation of these 
data. 


THE FREQUENCY AND MEANING OP BACKACHE IN 

GYNECOLOGY’ 


By Frank W. Lynch, M.D., San Francisco, California 

(From the Department of Obstetrics and Gynecology, University of California 

Medical School) 


T he study of backache forms a most interesting problem in med- 
icine. It is now definitely known that backache may arise from 
any number of conditions which may be coexistent in the same individ- 
ual, therefore, in an analysis from an etiologic standpoint, it is neces- 
sary to proceed with the utmost caution. It has taken a long time for 
medicine to ai’rive at this conclusion, and thei’c have been many steps 
in the development of the opinion. 

When gynecology first developed as a specially, it was believed that 
pelvic conditions were the chief cause of backache. The view changed 
only when it became known that relief did not often follow the pro- 
cedures directed toward the pathologic conditions, and that men also 
were liable to backache. At that time little was known as to the 
etiology of lumbago or sciatica, or of the role tlie prostate plays in 
causing backache. When tlie pendulum swung to the other side, the 
gynecologists became most conservative in their statements relative to 
backache. Indeed, 11. A. Kelly in the nineties constantly cautioned 
his students not to definitely promise relief from backache in the pre.s- 
cncc of pelvic inflammatory conditions or in the marked retroversions. 


SlockbrWgc.SVal>=r^£-^ :MeeUns of tho American Gynecological Society, 
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The orthopedists made the next effort to establish the causes of 
backache. Meiseuhach urged that since the sacroiliacs were true 
joints, they might slip when they became distended, and cause paiu; 
In all, he reported 84 pathologic conditions of the joint. His work 
was followed by Lovett who, with Albee, also claimed that the. sacro- 
iliac articulations were true joints. They proved this by introducing 
colored fluids into them, thus giving outlines. However, the fact that 
the sacroiliac articulations were true joints had been known a long 
time. Albinius, in Leyden, nearly 300 years before, had proved it 
by convincing dissections. William Hunter had discovered the point 
anew and emphasized the importance of the joints in labor. A hundred 
years later, Senoir presented his specimens proving the point before 
the Paris Academy of Science. Luschka, in 1854, made similar ob- 
servations regarding them and recorded them in the literature. The 
whole subject was most ably presented by Duncan’s remarkable 
essays in 1867. Duncan emphasized the error of teaching that, the 
pelvis is immobile since if it were true, men could walk in the most 
restricted manner and only after tremendous muscular exertion. 

Lovett, however, is responsible for the first step in the modern con- 
ceptions of backache. He showed that it might be due to disease or 
displacements of the joint, to traumatism of the back, to arthritis 
of the spine as well as various pelvic conditions. However, he felt 
that the most common cause was static in origin and due to the over- 
strain of the muscles of the back, and that backache usually came 
from the irritation of these muscles, ligaments and fasciae. He also 
showed a large group of cases caused by strain or relaxation of the 
sacroiliac joint itself. Since the work of Lovett, the world has be- 
come well acquainted with the static factors. Nearly all believe that 
a forward displacement of the center of gravity is followed by undue 
strain on the back muscles. The pain results from fatigue and mus- 
cular irritation; although when the pain is in the neighborhood of 
the joint, it is difficult to say whether it eomes from the muscles and 
fasciae about the sacroiliac joints or from the joints themselves. It 
is well known that in pregnancy the sacroiliacs as well as the sym- 
physis are likely to have an exaggerated motility beeause of pelvic 
congestion. Beeause of the exaggerated stance in pregnancy, the 
sacrum may be readily pulled out of its place in articulation with 
the ilium' and cause pain. Hence, any undue forward position of the 
body, if accompanied with a relaxed joint, would tend to displace the 
articulations and produce pain in that region. Thus, backache in fat 
men can be accounted for in many cases by muscular fatigue. The 
leg cramps in pregnancy doubtless follow museular strain eaused by 
Nature’s effort to maintain a true footing in spite of the exaggerated 
abdominal position. With arthritis of the .spine, there may be various 
nerve pressures; stiffness and lateral deviations of the spine may 
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also cause backache. There is x-ray evidence that osteophytes in the 
vertebrae and lipping in the vertebral edges may cause pain. 

With the advent of focal infection, many other causes for backache 
were recognized. Billings stressed the importance of teeth, tonsils, 
sinuses of the head, the appendix, gall bladder, prostate, seminal 
vesicles and the female pelvic organs as chief sites of focal infection. 
The bacteriologic work of Rosenow and Dick has given this theoiy 
a reasonable amount of corroboration. It establishes the fact that 
backache may well represent some evidence of infection with or with- 
out disturbance of posture. 

The influence of posture in gynecology was early urged by Dickin- 
son. He called attention to the frequency of bad posture in women 
and proved his contention by a composite chart of the silhouettes of 
the back and abdomen of many cases. His work, however, has not 
aroused the interest that it merits. Since then, many men interested 
in g3uiecology have read papers on backache in women. Most of them 
discuss lightly the theory that gjmecologie conditions may be an im- 
portant factor in the complaint. 

There are certain fundamental difficulties that attend anj’ investi- 
gation of backache in gynecology. They attend the fact that bad 
po.sture is most common in women. Women do not stand as well 
ordinarily as men. They normally slouch and put overstrain on the 
posterior musculature. They have a high proportion of flat feet since 
they choose shoes that are governed bj’ stjde and not by the needs of 
the wearer. Nearlj' all the complainants had borne children and had 
lax abdominal walls, and therefore tended to stand in an unusually' 
plotic position. The importance of fatigue is not sufficiently empha- 
sized. Fatigue alone may be responsible for backache and because 
nearlj’’ all gj'uecologic cases complain of backache, it seems reason- 
able to assume that fatigue must be .shared with static as well as with 
the pelvic conditions. 

When reviewing this field, I found comparativelj’- few articles that 
had been developed from a series of well controlled observations so 
that they could be regarded as definite conclusions. From the stand- 
point of pure theory, it seemed reasonable to believe that pelvic dis- 
orders might share with stance and fatigue the responsibility of caus- 
ing backache, because women with comparatively slight pelvic path- 
ology are likely to complain of backache when there is menstruation 
or premenstrual congestion. Women having backache usually say 
that it is more severe at the time of premenstrual congestion. There 
is also abundant proof that many women complain bitterly of back- 
ache until they are relieved by the cure of their dysmenorrhea, or of a 
marked uterine retroflexion, and that it ceases following the meno- 
pause. Backache in these cases is confined to the sacral or lower 
lumbar region and usually is referred to the upper sacrum. It is not 
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likely to be confused with the backache of fatigue which is usually 
referred to the dorsal region, although it is frequently confused with 
the orthopedic conditions. ' 

Our interest in this subject was revived bj’’ reading the articles 
claiming that backache was rarely caused by gynecologic conditions. 
Up to that time, I had been impressed with the idea that many of 
my patients who complained bitterly of backache before operation 
were completely relieved after the correction of well-defined gyne- 
cologic conditions. I knew of no waj’’ to approach this subject but by 
a study of the pre- and postoperative symptoms. 

Fortunately, we have a well ordered follow-up- system in our De- 
partment in the University of California Hospital, in which we fol- 
lowed 90 per cent of cases with gynecologic conditions. Because we 
are conducting a studj' on the fate of the ovaries following hysterec- 
tomy, and of the. meaning of retropositions. we had a large number 
of cases that had been folloived carefully for several years, several 
hundred of them from four to nine years. We began our study with 
the review of 500 laparotomies which had been followed from one to 
eight years, many of which had vaginal work in addition. In cal- 
culating results, we thought that when the patient was permanently 
cured of backache by a gjmecologic operation, we were justified in 
concluding that the backache was due to pelvic pathology, although 
there is always the chance that a good result might be due to an 
improved general condition. At the outset, Ave Avere fully aAvare of 
the many errors that might attend such an investigation, largely be- 
cause the cases AA^ere not developed years ago primarily for such a 
study. Thus, to be of the greatest value, Ave should have a large 
series of cases Avhich could be studied in similar groups of like 
postural defects of stance, etc., as long since advocated by Dickinson, 
or after they had been classified in various divisions, according to 
their' indiAudual reactions. Moreover, Ave should have as contrast a 
series of normal controls. While Ave could have arranged a series on 
this plan, it Avould haA’-e been too small to be of much Amlue. For 
that reason, we confined our study of backache to groups of similar 
- pelvic pathology. 

As AA"e proceeded with the AA'ork, Ave found that leads developed which 
required the addition of cases AAdiich only had cervical tears or vaginal 
relaxations. The results proA'cd of such interest that Ave have noAV 
restudied the question from our histories of 1041 cases AAdiich have 
been folloAved accurately for a minimum of one and a maximum of 
eight years after operation. 

Backache in the sacrum, or in the lower lumbar region, Avas a pre- 
operatiA'C symptom in 49 per cent of 1041 gynecologic cases and did 
not constitute a complaint in 51 per cent. -Our follOAA'^-up .sugge.sts 
that it Avas due to a gynecologic condition in 76.5 per cent of all Avho 
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had backache, since the complaint disappeared following operation 
and did not return again to constitute anj’’ but an occasional and com- 
parative]}^ slight symptom during the one to eight years follow-up 
period after operation, except in the presence of new gynecologic con- 
ditions. There were 23 per cent of the backache cases who were not 
relieved by the operation, composed of 16.5 per cent wliose backache 
Avas not cured and 7 per cent whose backache was only improved 
after operation. We believe that these figures indicate that ortho- 
pedic conditions may have been responsible for at least 16.5 per cent 
of all the sacrolumbar backaches in the series and possibly part of 
the 7 per cent of cases whose backache was only improved following 
operation. There is, of course, the possibility that many of these 
cases might have had other etiologie factors, such as extremely bad 
tonsils or teeth Avhieh were treated in the operative routine. At any 
rate, the backache was diagnosed as orthopedic prior to operation in 
a very considerable number of cases in the series. We have included 
all such cases in the review because it is a study of the frequenej" and 
meaning of backache in gynecology. 

Our series of 1041 eases consisted of 28 ovarian tumors, each tumor 
more than 8 cm. in diameter, 101 fibroids composed of eases in which 
fibroids were the major condition, 434 pelvic inflammatory disease 
cases, 290 retrodisplacements, most of them combined with descent, 
cervical injuries, and vaginal relaxations, 125 generally relaxed 
vaginal outlets of marked size including cervical lacerations, and 63 
eases of complete prolapse. The cases were first studied in the above 
divisions. We made little headway. We presently found that injury 
and defects of the floor were a tremendous factor in the symptoms. 
We then arranged each of the various groupings aceoi’dingly as the 
pathology was entirely intraabdominal, or presented cei’vical path- 
ology in addition, or combined cervical pathology and vaginal relaxa- 
tion in addition to the intraabdominal condition, or was limited en- 
tirely to the cervical lacerations and vaginal conditions. 

The vaguial relaxations wei’e limited to those of large size in women 
in the childbearing age. The pelvic inflammatory eases consisted 
entirely of chronic cases since we do not admit the acute conditions. 
As our .study progressed, it seemed reasonable to study the pelvic in- 
flammations in two general groups, accordingly as they were mild or 
more severe cases. The milder pelvic inflammations consisted of 210 
cases, in which at operation it was necessary to remove only one tube 
and ovary, or rarely both tubes and one ovary, with or without 
vaginal work in addition. Xearly all of this group presented pos- 
terior displacements of the uterus which were Nature’s reaction to 
limit the inflammation. Such cases must be carefully distingui.shed 
from the noninflammatory type of displacement to which they bear no 
resemblance. The more severe type of pelvic inflammatory conditions 



724 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

consisted of 224 cases in which it was necessary to perform a hysterec- 
tomy. We studied these in two groups, accordingly as the hysterec- 
tomy was complete or limited to the amputation of the uterine body. 
There were 83 panhysterectomies and 141 supravaginals. These divi- 
sions were subdivided again according to the treatment of adnexal 
disease and the condition of the vaginal floor. 

Low backache was present in 15.4 per cent of the ovarian tumors; 
in 34 per cent of the fibroids; in 49 per cent of the pelvic inflamma- 
tory conditions; in 61 per cent of the retroversions and flexions; in 
71 per cent of marlced vaginal relaxations in the women in the men- 
strual age, and in only 22 per cent of the complete prolapsus cases. 
Of the cases in which backache was a preoperative symptom, the 
complaint was cured b 3 ^ the gynecologic operation in 50 per cent of 
the ovarian tumors; in 72 per cent of the pelvic inflammatory proc- 
esses ; in 79 per cent of the relaxed vaginal outlets ; in 80 per cent of 
the fibroids; in 81 per cent of the retroversions and flexions and in 
only 37 per cent of the complete procidentias. 

Various interesting features presented as the study developed. For 
a long time, they merely added to the confusion. First of all, we 
were greatly impressed with the infrequency of backache in ovarian 
tumors. Nearly all the ovarian tumors were of a size in excess of a 
five months’ pregnancj’’, the largest one weighing 60 pounds. Back- 
ache was present once in 16 simple tumors; it was absent in an ad- 
herent pseudomucinous tumor of considerable size that had recurred 
after a previous operation. It was present in only two of six ovarian 
cancers, none of which had broken through the capsule. One of these 
tumors was of a size which entirely filled the abdomen. Backache 
was absent in one large retroperitoneal parovarian tumor. 

The 101 fibroids represented many types. Severe backache was a 
complaint of one woman of 50 who had a goose egg sized tumor ad- 
herent in the pelvis and with almost complete calcification. Yet there 
were several cases without backache with a growth firmly fixed in the 
pelvis by adhesions, or with deeplj’’ fixed broad ligament and cer- 
vical fibroids. We found that backache was often absent even when 
the circulation Avas developing rapidly in quickly groiving but other- 
wise uncomplicated tumors because there is, Ave believe, no chronic 
passive congestion. Backache Avas a rare complaint Avhen there Avas a 
single large tumor, or Avhen the patient had increased bleeding. 
Severe backache accompanied seAmral tumors that Avere groAving rap- 
idly in retroflexions and in those that Avere developing degenerations. 
Backache Avas frequent AAdien there Avere many small tumors and the 
uterus Avas in retroflexion. It also seems that backache AA^as more fre- 
quent AA'hen the OA'aries Avere adherent to the posterior Avail. Tlie fact 
that backache Avas present in but 15 per cent of OAmrian tumors and 
34 per cent of the fibroids deseiwes considerable attention. The back- 



LYNCH: FREQUENCY .VND JIEANING OF BACKACHE IN GYNECOLOGY 725 

ache often disappeared •when a rapidly growing uncomplicated tumor 
arose from the pelvis into the abdomen, reminding us of similar find- 
ings in retrodisplacements of a pregnant uterus temporarily incar- 
cerated in the third or fourth month of pregnancy. 

The importance of chronic pelvic congestion liegau to be appreci- 
ated when we studied the retroversions and flexions. Nearly all of 
the.se cases presented also more or le.ss descent and cervical injuries and 
vaginal relaxations. All were, however, simple cases not complicated by 
pelvic inflammation. Our first great lead came after we separated tlie 
simple retroversioflexions from those which presented cervical or 
vaginal conditions in addition. We thus were able to study cases in 
which the grosslj^ apparent patliologj’’ seemed at first to be limited to 
the retroflexion but which in reality deals with disturbance of the 
pelvic circulation. We are perfectly aware that there is not com- 
plete agreement that the so-called simple retroflexions and retrover- 
sions may ever cause symptoms. We liave, however, proved to our 
complete satisfaction by a prolonged follow-up study of approxi- 
mately 500 cases that chronic pas.sive congestion in retroflexed uteri 
of the third degree may occasion definite symptoms under certain 
conditions. We believe that symptoms invariablj’- result, when the 
uterus is enlarged, if the displacement has followed parametrial in- 
juries during parturition. The symptoms accompanying retroversion 
disappear after the menopause, although there is a persistence of the 
anatomic condition. We feel that the following factors favor the 
development of symptoms in the simple retroflexions: enlargement 
of the uterus because of chronic passive congestion ; varicose veins of 
the broad ligament; prolapsed enlarged ovaries wliich hang low in the 
pelvis. We have found no cases of simple retroflexions which present 
symptoms in the absence of these conditions. In another study, we 
attempted to see if symptoms finally develop in women who have 
moderately displaced uteri, not enlarged, who come in without symp- 
toms. We felt that a certaui number must return ultimately with 
more marked displacements and eindences of a disturbed circulation 
if the condition Avas acquired because of deep fascial injuries during 
parturition. We were forced to abandon the study because of the 
dilficulty of keeping the entire scries under continuous observation 
for a term of years in the absence of definite symptoms: although 
noAV and then a case returned after having been lost sight of for 
some years, coming back with a greatly enlarged uterus and complain- 
ing of symptoms. In the present study, ive divided the simple uncom- 
plicated displacements into various subdivisions, grouping them fir.st 
according to the length of the uterus as shoivn at time of operation. 
This gave us much help in arriving at conclusions. IMany of these 
cases had come in because of pain, or backache, or difficulty in men- 
struation. We found that no single factor appeared to be responsible 
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for backache. Tims, there ^vere many greatly enlarged acutely dis- 
placed uteri without backache; many cases of prolapsed ovary with- 
out backache ; many cases of varicosities of the broad ligament with- 
out backache, but no case was seen presenting backache without sev- 
eral of these conditions. Many of our displacement cases had bad 
tonsils or bad teeth without backache. Gallstones and a chronic ap- 
pendix or gall bladder did not seem to be a factor in producing the 
condition. Cystitis usually caused a definite backache. Backache 
followed in a number of cases where the tubes were cut and ligated; 
we wondered whether because of ovarian adhesions. 

An entirely different type of retroversioflexion is found in the cases 
of pelvic inflammation. In this group, the retrodisplacement is sec- 
ondary and represents Nature’s effort to wall off a pelvic infection. 
The uterus is usually not enlarged since the chief lesion is in the tubes 
or ovaries. Backache is not a frequent complaint in the latest stages 
of these infections since the pelvic circulation has been cut down 
after the infection has been limited. We operate only for the residues 
of the pelvic infection. Our study shows that backache was very fre- 
quent in chronic pelvic inflammatoiy cases when the uterus was en- 
larged and congested and there was frequent or severe bleeding. The 
backache was often most marked in the period of premenstrual con- 
gestion and was relieved after the case began bleeding. It is worthy 
of emphasis that backache was present in 61 per cent of the 290 non- 
inflammatory retroversioflexions and in only 50 per cent of the retro- 
displacements associated with tuboovarian inflammation. This we 
believe indicates the difference in frequency of chronic disturbances 
in the pelvic circulation. The backache was cured by gynecologic 
operation in 81 per cent of the noninflammatory retroversioflexions; 
in 87 per cent of the mild inflammatory conditions associated with en- 
larged adherent uteri in retroversioflexion, and in only 64 per cent of 
the later stages of the more extensive types of pelvic inflammation. 

There seems to be a perfectly good reason for the long continuance 
of backache with the more severe pelvic conditions. The sacral plexus 
is separated from the pelvic viscera only by the pelvic fascia and readily 
receives its share of iielvic infection. It seems reasonable to believe 
that the nerve changes become chronic in the verj’’ bad cases with 
lielvic inflammation and require many months of rest before returning 
to the normal condition. We find that women are less disturbed witli 
sacral pain after the menopause has developed, or operations or treat- 
ments have stopped or reduced the periodic pelvic congestion. We 
are strongly reminded of tlie backache that accompanies prostatic 
inflammation. 

In the pelvic inflammatory group, we find points similar to tliose 
noted in the retroversions and flexions. The presence of a chronic 
gall bladder or gallstones or a chronic appendix did not seem to favor 
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backache. We are also greatly surprised to find a number of cases 
that came in for operation becau.se of pain from former operative 
adhesions were free from backache. Cystitis again favored tlie pro- 
duction of backache. Two of the four cases of tuberculous peri- 
tonitis Avere free from backache; the backache was not cured in the 
other tAvo cases. All of the group Avere treated by supravaginal hys- 
terectomy Avith bilateral salpingo-oophorectomy. 

We Avere greatly interested in the fact that none of six operable 
cases of cancer of the uterus liad backache as a symptom. On the 
other hand, Ave rarely see cases Avith inoperable carcinoma in Avhich 
backache is not an important syitiptom. Nor do Ave usually find back- 
ache in Avomen Avhose complaint is idiopathic menorrhagia or the so- 
called fibroid uterus in AA'hich heluorrhage is a constant symptom. 

A rcAUCAv of the relaxed vaginal outlets and endocervicilis cases 
gave interesting findings. Tliere is no doubt but that backache fol- 
loAvs congestion of an indurated parametrium caused by a lacerated 
cerAux and some chronic infection. Backache Avas present in 71 per 
cent of Avomen under forty years aa'Iio presented very marked vaginal 
relaxations. It appeared as if it occurred more frequently AA'hen there 
Avere large high rectoceles or enteroceles than AA'hen there AA'as large 
cystocele Avithout cystitis. Traction on the broad ligaments may be 
re.sponsible for the .symptoms in Avliich these eases resemble retro- 
versioflexions Avith considerable descent and traction of the engorged 
parametrium. Backache Avas cured by gynecologic operation in 81 
per cent of these cases of marked vaginal relaxation. Study of our 
tables shoAvs that the percentage of backache is increased in any 
group of intraabdominal pelvic lAathology if the cases have vaginal 
relaxations in addition. 

In marked contrast to our findings in relaxed vaginal outlets are 
those in complete prolapse, a condition Avhich, of course, is the last 
degree of A'aginal relaxation. Backache in complete prolapse Avas 
present in only 22 per cent of cases and Avas cured by operation in 
but 37 per cent of them. This is opposed to the frequency of back- 
ache in 71 per cent of younger Avomen Avith less marked relaxations 
of Avhich 79 per cent Avere cured by operation. 

The marked difference in the percentage of backache in relaxed 
A'aginal outlet cases and in those of complete prolapse can be ex- 
plained only on the basis of circulatory restrictions and loss of func- 
tion in procidentia eases. lilany of the prolapse cases slated that they 
had much backache Avhen they Avere younger and before the uterus 
"came doAvn.” The large number of backaches in procidentia re- 
maining uncured by operation calls attention to the fact that these 
AAomcn usually haA'C markedly relaxed or pendulous fat abdominal 
Avails, with bad poslure, bad teeth, bad feet, and AAmll-marked static 
conditions. 
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As tlie result of a preoperative and follow-up study of 1041 gyne- 
cologically operated cases that were carefully observed for periods 
varying between one and eight years, we believe we are justified in 
the following conclusions: 

1. Sacral or sacrolumbar backache was a complaint in 49 per cent 
of 1041 women who came to gjmecologie opei’ation. 

2. It constituted a complaint in 15 per cent of the 28 ovarian 
tumors; in 34 per cent of 101 fibroids; in 49 per cent of 434 pelvic 
inflammatory disease eases that came to abdominal operation; in 61 
per cent of 290 retrodisplacements, most of which were combined 
with descent, cervical injuries and vaginal relaxations ; in 71 per cent 
of the 125 marked vaginal relaxations in women under forty; and in 
only 22 per cent of the 63 complete prolapsus eases. 

3. Backache may be ascribed to gynecologic pathology because it 
remained cured for periods ranging from one to’ eight years in 76.5 
per eent of the 510 women of the series that had' this as a preoperative 
symptom. 

4. Backache was cured in the following percentages of the cases 
that had this preoperative symptom: 50 per cent of the ovarian 
tumors; 72 per cent of the pelvic chronic inflamnxations ; 79 per cent 
of the relaxed vaginal outlets in women under forty; 80 per cent of 
the fibroids ; 81 per cent of the retroversions and flexions ; and 37 per 
cent of the complete procidentia. 

5. Backache in gynecologic conditions is due chiefly to pelvic con- 
gestion. Comparatively slight defects in posture may favor the de- 
velopment of the condition. 

6. Orthopedic conditions were responsible for between 16.5 per cent 
and 23.5 per cent of the total backaches of the series. 
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THE TECHNIC OF CESAREAN SECTION, WITH SPECIAL 
REFERENCE TO THE LOWER UTERINE 
SEG]\IENT INCISION"^ 

By J. M. Munro Kerr, M.D., Glasgow 
(Professor of Obstetrics and Gynecology, Glasgow U7iivcrsity) 

THE UNSATISFACTORY NATURE OP THE UTERINE SC.VR AFTER THE ORDINARY 

LONGITUDINAL INCISION 

P RACTICALLY all writers have been forced to the conclusion that 
in a fair percentage of cases the scar after the ordinary longi- 
tudinal incision is not satisfactory. Couvelaire^ states that in 17 per 
cent of cases there is an unsatisfactory cicatrix, in 10 per cent ex- 
treme thinning of the cicatrix, and in 2 per cent rupture of the uterus. 
Loscc,= jMcPherson,^ and Findlay^ give somewhat similar experiences. 

Eardley Holland'* organized, early in 1920, among a large number 
of obstetric surgeons in Great Britain and Ireland, a follow-up inquiry 
into (he subsequent obstetric history of hospital patients who had had 
cesarean section performed between the years 1912 and 1918, inclu- 
sive. He summarizes his results in the following table: 

Total miniber of cc.sarcaii fioction patients (c.'ccluding fatal and sterilized 
cn.'fos, and cases of repeated cesarean scctioii where the first operation 


was performed prior to 1912) 1,005 

Niiinbcr followed up 1,103 

Number in whom no subsequent prcgimncy occurred 61G 

Number who .subsequently became pregnant 487 

lU’SuUs of pregnancies: 

Delivery by natural passages 78 

Depcated cesarean section 352 

Abortion 47 

Pregnant now 86 

Rupture of scar 18 


These figures show that the frequency of rupture of the scar in 
.subsequent pregnancy or labor (cases of abortion and early pregnancy 
excluded) is 18 in 448, or 4 per cent; also, that the proportion of 
ruptured scars to cases of delivery by the natural passages is 18 to 74, 
or 1 to 4.3. 

Two of the most important contributions to the macroscopic and 
microscopic appearances of the uterine sear of the ordinary longi- 
tudinal incision are by Gamble'’ and Jlclntyre.* The latter found in 
his investigations that the scars contained a relatively large quantity 
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of fibrous tissue. He did not find, even vliere tlie healing process was 
most satisfactory, an absence of fibrous tissue and a muscle regenera- 
tion, as Gamble states occurs under ideal conditions. 

We take it, therefore, that there is definite evidence that the uter- 
ine scar after the longitudinal incision is not as sound a scar as is 
generally supposed, and that it frequently gives .way completely or 
partially. 

THE REASONS WHY THE UTERINE SCAR WITH THE ORDINARY LONGITUDINAL 
INCISION IS SO FREQUENTLY DEFECTIVE 

If a general surgeon were asked his opinion why the cesarean sec- 
tion wound is unsatisfactory in a number of eases, he would almost 
certainly give the answer that it is due to faulty technic. The ex- 
planation, however, is not so simple, for, as I shall try to indicate, the 
process of healing in the uterine wound is liable to certain disturbing 
factors which do not prevail in wounds elsewhere. 

The first of these is the difficulty in securing complete asepsis. 
Now, this is specially difficult with the uterine wound, because of the 
danger of upward infection from the vagina. As cesarean section has 
often to be performed with the patient imperfectly prepared, and 
upon a structure so easily infected, it is not to be wondered at that 
even in the hands of the most careful and experienced operators in- 
fection of the uterus from below cannot always be prevented. 

Another very important factor which militates against an absolutely 
normal healing in the uterine wound is the fact that the uterine mus- 
cle fibers during the puerperium are in a state of degeneration. An 
autolysis oceura in the muscle fibers. It is highly probable, therefore, 
that the healing process is interfered with in the early days of the 
puerperium as a result of this degeneration. 

A third disturbing factor is the fact that the sheets of muscle 
which form the uterine wall are irregularly distributed, and this is 
seen vei’y markedly in cesarean section whenever the uterus begins 
to retract. The surface of the wound, then, instead of being smooth, 
becomes irregular and puckered, and no matter how carefully the 
surgeon stitches the wound it is difficult to prevent the occurrence of 
small pockets of blood when he brings the surfaces of the wound 
together. 

A fourth disturbing factor is the state of unrest of the uterus sub- 
sequent to operation. Not only does the uterus “retract,” but from 
time to time it “contracts.” If the uterus contracts before the 
sutures are inserted it will be observed that the edges and surfaces of 
the wound gape; while if the sutures are tied they appear strained 
when the uterus contracts. This alternate coniraetion and relaxation 
of the uterus, therefore, di.sturbs coaptation and lessens the hold the 
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stitches liave on the tissues, and so favors the occurrence of small 
collections of blood betAveen the coapted surfaces. 

A fifth and very important factor is the necessity imposed upon 
the surgeon of using his ligatures not only as coaptors but as hemo- 
static agents. For the ideal healing of a wound, next to asepsis 
comes complete hemostasis. The general surgeon secures this by 
picking up bleeding vessels and if necessary applying ligatures to 
them. The obsteti’ic surgeon eannot do this. He has to apply his 
sutures firmly if he wishes to stop bleeding and prevent the effusion 
of a certain amount of blood between the cut surfaces of the uterine 
wound. 

There is yet another disturbing factor. If the placenta is situated 
on the anterior wall, and this occurs in about 40 per cent of cases, the 
operator will find that he has a layer of tissue peculiarly difficult to 
stitch and eoapt exactly. It is very .spongy, very friable, and contains 
large vessels; and, no matter how carefully he applies his sutures, 
blood collects between the edges and there is a tendenc.y for a gutter 
to form along the internal line of the wound. Into this gutter at the 
subsequent pregnancy the membranes protrude and a hernia gradu- 
ally develops: this is the ordinary method of rupture in a subsequent 
pregnancy or labor. 

I maintain that these failures very decidedly militate against an 
absolutelj' sound uterine cicatrix. 

ADVANTAGES OF THE LOWER UTERINE SEGJIENT INCISION 

Anyone who has employed this method and seriously studied the 
formation and anatomy of the lower segment must be impressed by 
the following advantages tliis area presents to the surgeon who is 
anxious to secure a sound uterine cicatrix. Both Eardlcy Holland 
and I have already referred to this matter in our wi’itings on the 
subject. 

1. The wall of the uterus in this area is thin, especially if labor has 
been in progress for some time; it is often not more than one-sixth of 
an inch in thickness. 

2. The tissue consists of fibromuscular tissue as in the upper seg- 
ment, but here tlic fibrous tissue is much more abundant. McIntyre 
has tried to estimate the relative proportion of muscular and fibrous 
tissue. 

3. It is less vascular. It is surprising how slight is the bleeding 
when an incision is made in this area. 

4. As a result the surfaces of the wound can be more accurately 
approximated, and the formation of these pockets of blood clot al- 
ready referred to can be prevented. 

0 . This area of the uterus, although it does not remain absolutely 
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inactive after the uterus is emptied, is more passive; and the "wound 
has a chance of healing better, for it is less disturbed than is a 
wound in the upper segment. One has only to look at the appear- 
ance of the lower segment, as shown by frozen sections, to appreciate 
this point and its importance. 

6. The wound is completely covered with the bladder Avail and 
peritoneum. This keeps the Avound extraperitoneal, limits slight in- 
fection, and prevents any adhesions of the uterus to surrounding 
tissues and structures. 

7. Should infection unfortunately occur, it is an area that can be 
reached from the vagina should that be thought necessary, for the 
cervix can be pulled doAim, the bladder reflected from the cervix, and 
the AAmund drained. 

8. The Avound in the loAver segment is not put on the stretch during 
a subsequent pregnancy: it is only after prolonged labor that this 
occurs. Very different are the conditions in the upper segment AAdien 
during the AA'hole time of pregnancy one is in doubt as to hoAV the 
scar Avill stand the strain of the ever-increasing distension of the 
uterus and the active contractions of labor. 

9. As far as can be judged from the literature, the fcAv examples of 
Aveakening or rupture of the scar Avith the loAver segment incision have 
been cases in AAdiich a longitudinal incision Avas employed. The objec- 
tions to this incision are detailed under “Technic.” 

TECHNIC OP OPERATION 

The patient is placed in the Trendelenburg position. One-half c.c. 
of pituitrin is injected into the triceps muscle to secure prompt con- 
traction AAdien the uterus is emptied. A longitudinal incision, about 
six inches in length, is made through the abdominal AAmll in the middle 
line, the loAver end just reaching the symi^hysis pubis. The loAver 
end of the AAmund is then retracted over a protecting lajmr Of gauze 
Avith a Doyen’s retractor. The rest of the abdominal caAuty is pro- 
tected by packing off the upper portion of the operation area Avitli 
gauze. A tran.sverse incision is made through the loose peritoneal 
covering of the uterus, about halfAAmy doAAm the loAAmr uterine seg- 
ment. In recent cases my assistant, Dr. Hendry, and I liaAm been 
employing a curved transA'crse incision vuth the conA^exity directed 
doAAmAA’ards. The object of this line of incision is to lessen the risk of 
injuring the A'essels at the side. We are convinced that it is a much 
safer incision than the longitudinal one, for AAuth the latter there is 
great risk of the Avound extending into the upper contractile portion 
of tlie uterus. It is an interesting fact that in the fcAV cases of rupture 
or Aveakening of the scar of the loAver uterine segment incision, the 
line of incision in all the cases has been vertical. If the head is not 
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easily accessible, pressure on tlie fundus through the abdominal wall 
often brings the occiput into the wound. To avoid handling, espe- 
cially in presumably infected eases, the liead may then be picked up 
with a pair of short obstetric forceps, used as guides and not as 
tractors, and the deliverj' completed by pressure on the fundus. The 
umbilical coi’d is ligated and divided in the usual way. A self- 
retaining retractor is now inserted to keep the sides of the abdominal 
wall apart. If the cervix is not well dilated, the placenta is delivered 
by compression of the fundus through the abdominal wall, and trac- 
tion on the cord. An intramuscular injection of a sterile preparation 
of -ergot is given at this stage. If the cervix is known to be avcII 
dilated, — and this is a most important advantage in an infected case, — 
the placental end of the cord is dropped back into the uterus, the 
placenta and membranes being expressed per vias iiafuraJca Avhen 
the abdomen has been closed. By this means intrauterine manipula- 
tions are reduced to a minimum. The edges of the uterine wound are 
now picked up Avith fine tissue forceps or temporary silk ligatures. 
The mucous membrane, with the innermost portion of the muscle coat, 
is now .sutured with a continuous No. 1 chromic catgut suture, the 
edges of the mucous memhranc being directed inwards tOAvards the 
uterine cavity. The remainder of the muscular coat is then carefully 
approximated and sutured Avith a continuous No. 2 or No, 3 chromic 
catgut suture. Great care must be taken to secure completely the 
lateral extremities of the incision. The peritoneum OA'cr the uterus 
is then closed Avith a continuous No. 1 or No. 0 catgut suture, the 
operation area being thus completely shut off. The gaiw.e packing is 
noAv remoA'ed, and the abdominal Avail carefully closed in layers. The 
surface of the Avound is secured AAnth an anchored dressing. 

RESULTS or FIRST AND REPEATED OPERATIONS 
The folloAving is a brief summary of results in a series of 107 eases : 

TOT.Mi MATEHNAL MORTAUTA' PERCERTAGE 
CJp.An c.nfjps 82 0 0 

Doubtful c.nscs 25 4 IG 

In “clean’’ cases arc included only those in Avhich all preoperatiA'C 
vaginal examinations Avere carried out in hospital; “doubtful” include 
all the others. Tlie interference in the latter series A'aried from the 
previous unsuccessful application of forceps under domestic condi- 
tions to unsupervised A'aginal examinations by nurses or midAviA'cs: 
in twelve of the series, including tAvo of the fatal cases, not less than 
five such examinations had been made in each case. 

Record or Sersequen’t Labors ix 2G or the Anon: Cases 

resnrc.'in Fcction of llic lower uterine segment type 17 

Second ce.'nTenn .section of the el.n«<:ienl type 1 G 

Sjiont.-inemm delivery of a raallcr cliitd-* 2 

Low fc‘rpep‘^ ” ~ 7 
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There wei'e no maternal deaths in this series. In only one of the 
cases already referred to -was any thinning of the scar found at the 
second operation, and that in a case "where the patient had been 
several hours in labor. 
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THE OCCIPITOPOSTERIOR POSITION'^ 

By Charles S. Barnes, M.D., Philadelphia, Pa. 

N O APOLOGY is offered for presenting this much discussed peren- 
nial subject. The condition, the most common anomaly of preg- 
nancy and labor, is of much importance and demands to be kept 
before the profession until we much better understand how to cope 
with it. 

In regard to its frequency, as a primary condition, there is a wide 
variance of opinion. The percentages given for this position range 
from 11 per cent in a series in Sloane Hospital, 17 per cent in Johns 
Hopkins, 26 per cent in a series of Dubois, to an estimate of 30 per 
cent right occipitoposterior by Shears. Potter states that he finds it 
in 60 to 70 per cent of his cases, because he examines them earljq 
before rotation has occurred. His protagonists and disciples will 
perhaps credit him with correct observation, while his antagonists 
will charitably say that he is deceived. Quibbling over its exact fre- 
quency is not profitable, but it is an important fact that this is by 
far the most common anomaly in obstetrics. Breech presentation, the 
next most common one, is only 3 or 4 per cent. It seems a fair average 
estimate that 20 to 25 per cent of all cases of labor begin primarily as 
occipitoposterior. 

The condition is vexing, perplexing, often most troublesome and 
difficult, and not infrequently rc.sults seriouslj’ — even disastrously. It 
is responsible for a liigh fetal mortality and for frequent maternal 
morbidity. Cragin reports a series of 20,000 cases of labor, with 13 
per cent persistent occipitopo.sterior positions, showing the high fetal 
mortality of 7.66 per cent. Hir.st places it at more than 9 per cent. 
DeLee says of it, “The condition itself and the operations per- 
formed by reason of it, cause untold and untellable suffeilng; the chil- 
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dren’s brains are damaged, llie mothers’ soft parts lacerated and 
destroyed. I am convinced that, in the United States, ten times as 
many babies are lost from this complication as from contracted pel- 
vis,” It is worthy of note, however, that contracted pelvis of minor 
or moderate degree is not infrequentl}’^ a comcident condition or a 
causative factor in the anomal3^ 

The condition is often carclessh’- or ignorantl}' overlooked not diag- 
nosed, and labor blindly allowed to drag on, with little progress, until, 
in desperation, the attendant is obliged to do something. Early posi- 
tive diagnosis is not generallj'^ easy; the multiplicity of methods of 
management suggested ai'C confusing. I hope to emphasize some im- 
portant iioints of diagnosis (diagnosis being so essential to proper 
treatment), to emiihasize some generallj’’ approved principles of man- 
agement, and also possibly to present a little which is more or less 
new, or not generall}’ comprehended or accepted. 

Doubtless a veiy large proportion of these cases have never been 
positivelj' diagnosed as to whether primarilj’^ anterior or posterioi’, and 
clinically, by good fortune, it made little difference. Therefore, com- 
monlj-, alert, intelligent, watchful, active expectancy is the treatment, 
jirovided the obsteti’ician has eliminated in his study of the case, 
certain causes of the anomaly; e.g., an undue disproportion (a’mark- 
edly contracted pelvis, or an ovei'.sizcd child), or a tumor or other 
condition obstructing the birth canal. In such case, elective cesarean 
section should have anticipated labor. Or if placenta previa be pres- 
ent, iierhaps an etiologic factor, the treatment of the latter encom- 
passes the former. 

Few oceipitoposterior relations occur on the left, but many on the 
right. If the fetal back is found on the mother’s riglit, it is gener- 
ally reasonable to assume a probable diagnosis of “right oecipito- 
posterlor” rather than “anterior” until proved otherwise. On the 
right side, the posterior relation is perhaps twice as common as the 
anterior. A slightly contracted pehns, especiallj- in a primipara, is 
another factor adding weiglit to the probable diagnosis; or some other 
departure from the normal, sometimes slight, such as relaxed maternal 
tissues. The signs of this condition determined by external e.xamination 
include asymmetry’ of the abdominal ovoid, sometimes a depression 
above the pelvic brim anteriorly, oiiposite to the fetal back, the latter 
toward the maternal donsum; fetal small parts in relation to the moth- 
er’s anterior abdominal wall ; fetal heart sounds in the mother’s flank. Be- 
ware, however, of the latter, because, as a result of the frequently accom- 
panying defie.xion of the head of the fetus, cardiac .sounds may be be.st 
transmitted through its anterior chest wall, which is pushed out against 
the ventral maternal ti.ssues, thus leading to the false belief of an an- 
terior position. Tlie plain fact is that po.sitive diagnosis of the condition 
must often be held in abeyance until dilatation of the cervix is sufficient 
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to admit several fingers for palpation of the vertex. The common dic- 
tum that the small fontanel (the meeting point of three sutures) is in the 
posterior part of the pelvis and the anterior fontanel (the meeting 
place of four sutures) in the anterior part of the pelvis is correct; but 
practically, it is not always easy to determine which is which. Palpating 
an ear, especially the meatus and noting the direction of the larger, freer 
portion of the auricle, there need he no question about the latter being 
directed, in these cases, posteriorly. A positive diagnosis can thus be 
made. 

Because of lack of nice adjustment between the fetal head and the 
lower uterine segment, the patients in all eases of oceipitoposterior posi- 
tion are prone to have insufficient and irregular labor pains; dilatation 
of the cervix is apt to be slow, and early rupture of the membranes is 
frequent, — ^true in all anomalous relations of fetus to mother. 

If dilatation is finally eomiileted, the mechanism of the second stage, 
though frequently, as stated, accomplished spontaneously^ is usually also 
prolonged. The wider part of the fetal cranium, the occiput, is seeking 
to engage in the narrower part of the available space of the pelvis ; that 
is, the biparietal diameter in relation to the narrower posterior portion 
of the pelvis, in contrast to tlie bitemporal in relation to the roomy an- 
terior portion. This relation cau-ses increased resistance, impedes prog- 
ress and tends to extend the fetal head, bringing larger circumferences 
of tlie fetal head in relation to the birth canal. Therefore engagement 
and descent are usually slow. Rotation, if it occurs, must be accom- 
plished through an arc of 135 degrees, instead of the usual 45 degrees — 
three times the distance required in anterior positions. These cases, 
therefore, at best, are usually much prolonged and demand alertness, 
good judgment, and sldll in their management. 

A patient in late pregnancy with a probable diagnosis of occipito- 
posterior, should be instructed that, when reclining, she should lie on 
that side related to the fetal back; so dui’ing labor. Authorities claim 
that the change from a posterior to an anterior position has resulted 
from such attitude of the mother. The knee-chest position is also ad- 
vised, or the less uncomfortable lateral prone with the hips elevated. 
Purely external manipulation is usually futile. 

The obstetrician in attendance upon the case with a probable diag- 
nosis of oceipitoposterior seeks to lessen as far as possible, the suffering 
and the exhaustion frequently incident to the first stage, by approved 
genci'al and often by special measure.s, .such as the Gwathmey method. 
If labor seems to be progressing favorablj', he maj' avoid vaginal exami- 
nation, until such time as he believes the cervix to be completely or 
ncai-ly dilated. A rectal examination may meanwliile be helpful. 

If progress seems to be unsati.sfactory, early vaginal examination is 
indicated, the attendant being prepared at this time, especiallj' where 



BARXES: THE OCCIPITOPOSTERIOR POSITION' 


737 


premature rupture of tlae membranes has occurred, lo introduce, if need 
be, a hydrostatic bag, as an aid to complete dilatation. 

Happy is the attendant who finds the cervix completely dilated or 
favorable for manual completion. This examination, sometimes the first 
internal one, should be thorough (the patient ane.sthetized), the examin- 
ing hand in the birth canal palpating the head, noting its relation, 
whether above the inlet, engaged, or well in the pelvic cavity; whether 
fixed or freely movable, and judgment formed as to the relative size of 
the head and the pelvis. Even at this stage of labor, the examiner may 
find (it should be seldom so late) that he has been deceived as to the 
degree of pelvic contraction or size of the fetus and that cesarean sec- 
tion is indicated. 

U.sually, in the second stage of labor, one of a few safe practical 
courses is available. If the mother and child are in good condition, if 
the head is descending, and especially if anterior rotation of the occiput 
has already begun, this step in mechanism may be aided, at the height 
of a pain, by increasing flexion of the head (pushing up the forehead, 
Hodge’s maneuver, or drawing down the occiput). Also by pushing 
back the sinciput or drawing the occiput forward, rotation thus en- 
couraged, may be spontaneously completed. This accoraplislied, delivei’y 
by the natural powers may ensue, or if not, when the occiput has ad- 
vanced to the anterior quadrant of the pelvis, the forceps maj' complete 
delivery jusl as in a primary anterior position. 

While, to repeat, a large jiroportion of such cases either end spon- 
taneously or may readily be terminated by the aid of forcep.s, as just 
indicated, yet perhaps one or more out of five such cases persistently 
and obstinately remain with the occiput directed toward the sacroiliac 
joint or rotate toward the sacral cavity. 

Probably at least 5 per cent of all labors (the estimate is as high as 
13 per cent) are persistevt occipitoposterior. J, Whitridge Williams 
rcjiorts o4SS ca.ses of labor with a proportion of 11 per cent. Shears 
e.stimates 10 jier cent or more. So few of these terminate .spontane- 
ously, face to pubes (I have never observed more than two or three), 
that some artificial aid must be employed. A very large proportion of 
these cases demand artificial aid in the upper pari of the pelvis, or, not 
infrequently, before there is engagement or even fixation of the head 
in the pelvis. This is especially true of priraipara.s. Uterine contrac- 
tions. perliaps at no lime good, and voluntary elTorl.s, both become 
weaker, the patient is irritable and has signs of approaching exhaustion, 
often before or liy the time the cerr-ix is dilated. 

The latter completed, a confidence may be felt that, very generally, 
delivery can promjitly and .-^afcly be accomplished in one of two ways; 
either by version and extraction, or by manual rotation of the fetus 
followed with forceps. I niiproach 1he.se ca.ses with an open mind, pre- 
j-iared to do whichever in my judgment is .safest and best. As a pre- 
liminary, the lower birth canal is freely .stretched from the vaginal 
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vault downward, the outlet receiving special attention. Usually there is 
no necessity for undue haste in the process of delivery. If not pre- 
viously done, the relation of the child to the maternal structures is 
studied, as outlined above. If the head is freely movable above the inlet 
01’, though apparently fixed, can, under anesthesia, be readily pushed 
up, podalic version and breech extraction is elected, Williams says: 
'‘When the head is arrested at the superior strait, version is resorted to 
as soon as one is convinced that spontaneous advance will not occur.” 
If the head is engaged or low in the pelvis, manual rotation followed by 
forceps extraction is the choice. It is exceedingly rare that one of 
these procedures cannot be carried out. Failing in these, forceps de- 
livery with the occiput posterior is usually quite possible. Whatever the 
method of delivery, especially if the latter, a mediolateral perineotomy 
is often clearly advisable. Delivery is thus facilitated and a deep 
perineal laceration avoided. 

Emphasis of some points in the manual rotation of the fetus seems 
important. For example right occipitoposterior is the common con- 
dition, The patient in the lithotomy position, the maneuver will be 
facilitated if the operator takes a relatively low position in relation to 
the birth canal. Introducing his left hand and everting it so as to 
grasp the occiput of the child, the fingers at least as far forward as the 
right fetal ear, he gradually begins rotation of the occiput forward 
around the right arc of the pelvis. Coincidently, the mother being well 
relaxed by anesthesia, the external hand manipulates the chest of the 
child, stroking the anterior shoulder towards the left of the mother. An 
assistant may help in the latter procedure. Gradually, cautiously, the 
occiput is brought into the right anterior pelvic quadrant, may be near 
to the symphysis. This rotation is very generally readily accomplished. 
Formerly I (sometimes to my great disappointment) failed at this 
crucial point, namely, holding the head in the corrected position while 
applying the forceps. The common teaching and practice has been to 
apply the left forceps blade first, for no sufiicient reason except that the 
forceps is so made as to lock more readily when the blades are applied 
in this order. Recently this order of application in corrected I’ight 
posterior position has been reversed. The left hand, having rotated the 
head, is liept in place to hold it and to guide the right blade to the right 
side of tlie fetal head. The latter applied, effectually holds the liead in 
the corrected position. Tlie left blade is tlien easil}’ introduced, and 
Avhile the process of locking is a little awlrward, yet it is readily done by 
.shifting the handles. This accomplished, the forceps delivery becomes 
one of right occipitoantei'ior. DeLec practices and advocates gi’asping 
the occiput with a wlsellum to fix it until the forceps is applied, but I 
think the method I employ is better and .simpler. It was my purpose 
to have a forceps made for use in such cases, no different from the ordi- 
nary modified Simpson forceps, except designed to lock the reverse of 
the common one, the right blade to be introduced first. On inquiry, it 
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•was learned lliat a member of our Society, Dr. Frederick B. Keller, had 
recenllj' devi.sed sueli an instrument. 

Tlie remaining method of delivery dc.scrve.s, I believe, only brief dis- 
cussion. This is commonly known as the Scanzoni method or maneuver. 
It consists, in principle, of application of forceps to the sides of the 
child’s licad (often most difficult), of rotation of the head so grasped, 
until the forceps is “upside down,” tlien of removal of the forceps, and 
a reapplication, such an application as would be done after manual rota- 
tion. Special forceps have been advocated. Some authorities claim c.v- 
cellent success in the procedure, c.g., Williams, Shears, K. C. Norris, and 
Edgar. Many English authorities eondenin the procedure; the German 
and French are said to take a more liberal view of it. It has warm advo- 
cates and violent opponents. However, all agree as to the danger involved 
to the child and to the mother; and, almost universally, advocates of the 
mcthofl, as well as opponents, emphasize the belief that the procedure 
is un.safe except in the hands of an expert. Why then practice or at- 
tempt a plan generall}" recognized as one beset with grave risk, when 
the simple safe procedure of manual rotation is readily available and 
may be made almost universally successful? DeLee and others have 
di.scarded the Scanzoni maneuver, and the former has not found it nec- 
essary to deliver with the occiput posterior, other simpler means proving 
more successful. 


CONCLU.SIONS 

Jlany phy.sicians fail either to comprehend the frequency of this 
anomaly or to appreciate that such labors are always more or le.ss com- 
l)licatc(l, often most seriously so. 

Diagnosis is too seldom made, and when made, so often too late for an 
intelligent and successful conduct of the case. The case frequently 
drags on, the attendant in careless ignorance of the condition. 

A tentative working diagnosis may generally be made late in preg- 
nancy or early in labor. If not sooner, certainly by the end of the first 
stage, a positive diagnosis .should be made by palpating the fontanelles 
and particularly an car. 

The first stage, often much prolonged, should be so managed as to 
minimize the .suffering and the exhaustion menacing the mother. 

The fir.'^t stage completed, the second may often, with great advantage 
to both patients, be shortened. Unless there is good evidence of proper 
.spontaneous progress, active intervention, either with podalie version 
and c.xtraction, or with bimanual rotation and forceps extraction, should 
be practiced. If the latter procedure is elected, it is indicated to in- 
troduce that blade of the forceps fir.st which corre.sponds to the side of 
the peh'is to which the occiput is related. Thorough manual dilatation 
of the lower birth canal .should precede cither of the above plans of 
procedure. 

2,2 11 S'nxsrr. 
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FURTHER STUDIES IN SEDIMENTATION^' 


By Joseph L. Baer, M.D., and Ralph A. Reis, M.D. 
Chicago, Illinois 

(From the Department of Gynecology, Michael Reese Hospital) 

S INCE our first publication (Baer and Reis^) there has been no 
new theory advanced which satisfactorily explains the phenomena 
of the sedimentation of erythrocytes. In 1924-5, Mandelstamm^ found 
that, although the sera of pregnant women and the sera of infectious 
eases show an increase in their ability to agglutinate many bacteria, 
that this agglutination could in no way be connected or identified 
with the sedimentation reaction. Sometime earlier this same investi- 
gator^ definitely proved that the sedimentation rate is dependent upon 
some change in the properties of the erythrocytes themselves as well 
as changes in the plasma content. 

Salomon, et al,^ attempted to show a relationship between the choles- 
terol content of the serum and the sedimentation rate but were un- 
able to do so. Kaufman® finds a lowered concentration of the blood 
plasma in the sedimented blood as compared with the unsedimented, 
and Groedel and Hubert® find no parallelism between the speed of 
sedimentation and the viscosity of the serum. Opitz and Prei^ find 
no connection between the specific gravity of the plasma or the eryth- 
rocytes and the sedimentation rate. 

The most rational explanation and that Avhich is most generally ac- 
cepted is based upon the number of negative charges carried by the 
erythrocytes. As the negative charges are taken off, either by the 
positively charged agglutinins present in the blood (Clausser,® 
Pahraeus,® Huebei-,^® Vorschuetz,” Nees,^® Schurer and Einer*®), or 
by the globulins (whose presence increases the viscosity and decreased 
the negative charges, >Salomon,^'‘ Vorsehuetz,“ v. Oettingen,*®) the 
erythrocytes no longer repel each other and tend toward an increased 
rouleau formation. The speed with which they sink is directly pro- 
portional to the massiveness of this rouleau formation. 

In the technic, the Linzenmeier hard glass tubes, 6.5 centimeters 
long and 5 millimeters in diameter, have now been generally adopted. 
Tliey are sealed at the 1 c.c. level and also at the 6, 12, 18 and 24 
millimeter levelst (Baer and Reis’)- lu this report, readings were 
based solely upon the speed with which tlie sedimenting erythrocytes 
reached the 18 millimeter mark. It was found unnecessary to use the 

*Pre.'!CnlC(I at the Fifty-fir.'Jt Annual ^leellnK of the Amcric.an Gynecological Soci- 
ety. StocUbrldge, Mass., May 20, 21, and 22. 102C. 

(These tube.s were obtjilnod from O. A. Ingram Co., 202 Bagley fit,, Detroit, Mich. 
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reading of levels attained at arbit'rarj* time intervals sneli as one hour, 
etc. ' 

One time-saving improvement has been devised by Ilaenkel and 
proved reliable by Ilcrold,’® vho examined 200 cases, using both tlie 
Linzenmeier and the Ilaenkel technics. The latter is a centrifuge 
method which has the advantage of requiring only five minutes of 
centrifuging before the readings may be made, but require standard- 
izing. 

The sedimentation test in gynecology has been on trial for some 
years in this country and abroad. Its value has been emphasized by 
the following investigators since the appearance of the last article by 
the authors*"; Popper and Kreindlcr*® find the test a valuable aid in 
diagnosis and prognosis and with the simplicity of the technic de- 
serves daily use; Nitschman**^ uses the test in the differential diag- 
nosis of uncertain cases, es]mcially in conjunction with a complete 
blood count; Frosclr® believes that the sedimentation test is more 
delicate than the blood count can be; Xees** recommends if in all in- 
fectious cases; Bochner and Wassing^* believe that it is “not only an 
index of the degree of absorption of catabolic ])roducts but also an 
index of the degree of resistance of the host and tlic virulence of the 
invading organism,” Herold*'’’ uses the lest routinely. Three work- 
ers report unsatisfactory results, Cherry,-- Neuman,-* and Schmitz.** 
Neuman states that in “the gynecologic eases which offer difficulties 
in determining the presence of inflammation, the res\ilts of the sedi- 
mentation lest will not definitely decide tlie question,” yet gives 
figures which are roughly comparable to the results usually obtained, 
llis difficulty would seem to be one of interpretation. The figures 
obtained by Cherry and by Schmitz and Schmitz, on which thej’ base 
their condemnation of the sedimentation test, arc so at variance with 
the rales obtained in the various gynecologic case types by practieallj'^ 
all other workers in this field, as to waimant the impression that their 
cases were complicated by undetected remote foci of infection or were 
cases of mixed pelvic pathology. The one article lists carcinoma and 
uterine fibroids as having identical rates and the other article in- 
stances the, use of the test seventy-two hours after laparotomy, al- 
though it is generally accepted that wound absorption after laparot- 
omy so increases the rate that the test is valueless for one week 
postoperative. That article also gives comparable rates for fibroids, 
retroversions and incomplete absorptions. 

In the series reported here, the ease.s were carefully selected, the 
intention being to prove or disjjrove the clinical value of the sedimenta- 
tion test. j\ll patients showing remote active foci of infection, such 
as tuberculosis, sinu'^itis. otitis, cholecy-stitis, cy.stitis, pyelitis, etc., 
wore eliminated: likewise patients with positive Wassermann reaction 
or witli known history of .syphilis, ratients with mixed pelvic path- 



742 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


ology diagnosed before or during operation, were not considered nor 
were any whose erythrocytes numbered less than 4,000,000 per cubic 
millimeter, excepting suspect ectopic pregnancies. 

There remained 325 patients answering the above requirements. In 
each of these, the pathology was proved bj'- subsequent operation, 
although occasionally the preoperative diagnosis was incorrect. The 
sedimentation test, however, was always absolutely in accord with 
the pathology later found on the operating table. 

Table I 

Sedijientation Tests in Gynecology 


Cases Under 100 Minutes 


TYPE OF CASE 

NO. OF CASES 

UIGHEST 

LOAVEST 

AVEIIAGE 

Puerperal sepsis 

28 

45 

4 

16 

Acute salpingitis 

17 

42 

10 

22 

Late careiuoma 

7 

33 

9 

22 

Pyelitis 

6 

45 

13 

31 

Subacute salpingitis 

16 

84 

24 

56 

Early carcinoma 

4 

115 

45 

65 

Threatened abortion 

8 

140 

40 

71 

Incomplete abortion 

28 

175 

40 

88 

Bartholinitis 

4 

140 

25 

82 

Miscellaneous 

32 

95 

8 

44 


Table II 




Sedimentation Tests 

IN Gynecology 



Cases Over 100 

Minutes 



TYPE OF CASE 

NO. OP CASES 

HIGHEST 

LOAVEST 

AVERAGE 

Ovarian cysts 

7 

230 

60 

113 

Chronic salpingitis 

8 


52 

117 

Polyps 

5 

142 

110 

123 

Endocervicitis 

8 

255 

50 

126 

Plastic operations 

41 

255 

73 

135 

Pibroids of uterus 

30 

310 

75 

146 

Fibrosis uteri 

15 

240 

GO 

147 

Eetroversion 

11 

300 

95 

146 

Ectopic pregnancies 

6 

212 

45 

144 

Normal women 

12 

390 

132 

184 

Miscellaneous 

24 

274 

110 

126 


The types of cases shoAvn in the tables strikingly demonstrate the 
value of the sedimentation test as an aid in determining the presence 
or absence of infection. One hundred and tAventy minutes is the gen- 
erally accepted loAver leA'el of normal readings. All the types included 
in Table I fall beloAV the one hundred minute level, the most acute 
infections being found at the top of the table, Avhereas the groups in 
Table II approximate one hundred minutes or more. In none of these 
latter cases Avms an acute infectious process found. 

The diagnosis of these group types of eases in Tables I and II must 
depend primarily on a careful history and physical examination. As 
a further aid in such a classification, the leucoc 3 de count is of little 
A'alue and the temperature curve equallj’’ valueless except in puerperal 
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sepsis, acute salpingitis, septic abortions and pyelitis, whereas the 
sedimentation rate is, by these figures, shown to be distinctly con- 
firmatory of the clinical diagnosis. 

jMorcover, in each individual patient in whom a difTcrential diag- 
nosis requires considerable consideration, the sedimentation rate can, 
and frequently in our experience has, aided in establishing the correct 
preoperative diagnosis. This series includes many patients in whom 
the sedimentation i-ate was at di.stinet variance with the clinical pre- 
operative diagnosis and who at operation were found to have been 
incorrectly diagnosed, the sedimentation time harmonizing with the 
actual pathology found. For example: 

Ca.sk 1. — Ml.*?. B., iiiiicteeii yc:ir.<; of age, para ii. Preoperafivo dingno.«is un- 
complir.atcd niyonia with bleeding. Sedimentation tunc 45 minutes (normal average 
for myomata ]4G minutes). The tumor on removal was found to be a chorion- 
epithelioma. 

Cask 2. — ^Irs. A., thirty-seven j’car.s of age, para iv, complained of irregular 
bleeding, a malodorous discharge and loss of weight. Preoperative diagnosis was 
m.alignancy. Leucocyte count 8900, temperature 9S, and the sedimentation time 
235 minutes. Ilystcrcctoiny showed a simple fibrosis uteri. 

Cask 3. — Mrs. D., age twenty -six years, nullipara, complained of lower abdominal 
pain and loss of weight. A mass was palpable in the region of both adne.xa. The 
preoperafivo diagnosis was probable tubcrculou.s' salpingitis. The temperature was 
9.0.2°, the leucocyte count 10,200 and the sedimentation time 105 minutes. Laparo- 
tomy revealed normal pelvic organs. 

Cask 4. — Mrs. It. N., age thirty-seven years, complained of pjiin in the left lower 
quadrant for one year, accompanied by burning and frcquenc}’ of urination. There 
was a tender mass palpable in the left pelvis. The temperature was 99°, the 
leucocyte count w.as 9300 and the sedimentation time was 134 minutes. The pre- 
operative diagnosis was left tuboovarian abscess. Laparotomy failed to disclo.«c 
any pelvic pathology. 

Cask 5. — Mrs. T., age thirty-one year.**, complained of abdominal pain, profuse 
vaginal discharge, with occasional vomiting. Leucocyte count was 13,300 and the 
temperature 99.8°. There was a tender mass palpable behind and to the loft 
of the cervix. The sedimentation time was 112 minutes. The preoperatir'c di.'ignosis 
was pyosalpinx. Operation revealed an adherent retroversion. 

Tlie test is of definite value in delenuining the operability of tubal 
infections. Every patient with an acute or subacute salpingitis xvas 
treated conservatively, with seiniweekly sedimentation readings and 
operated only when the sedimentation time reached sixty minutes or 
more. With one e.vception, every one of these jiatienls made an un- 
eventful recovery, the exception running a .stormy and febrile conva- 
Icscense, On the other hand several patients wlio wore operated 
while the .sedimentation time ranged from thirty to forty minutc.s, 
had protracted and febrile recoveries, in one instance with a general- 
ized peritonitis. 

Too much emphasis cannot he laid on the importance of repeated 
reading.--. The clinical picture and the phy.sicol findings may seem to 
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remain unchanged, the temperature curve and leucocyte counts may 
show no significant variations, while the sedimentation time is chang- 
ing in direct relation to the changing condition of the patient. This 
holds good not only in determining safe operability, hut even more 
strikingly in making a prognosis. 

At best it is difficult to gauge the outcome of a septic abortion, a 
puerperal septicemia, or a spreading pelvic peritonitis. We believe 
that it is safe to make a good prognosis on the strength of a rising 
sedimentation rate regardless of the severity of the clinical symptoms, 
hyperpyrexia, or persistent leueopenia and conversely that a falling 
sedimentation rate is ominous in the face of apparent clinical im- 
provement. For example : 

Case 6. — ^Mrs. M., age twenty-one years, para i, on the fourth day postpartum 
developed a temperature of 102.2°, with pulse 136, leucocyte count 10,600 and a 
sedimentation time of 7 minutes. On the sixth day, the temperature was 102°, 
pulse 114, leucocyte count still 10,600 and the sedimentation time 12 minutes. On 
the fourteenth day, the temperature was still 101°, the pulse 100, the leucocyte 
count 10,000, while the sedimentation time had risen to 18 minutes. On the 
twentieth day with normal temperature 98.6°, a pulse of 90, the leucocyte count 
was still 10,200 and the sedimentation rate had risen to 25 minutes. 

SUMMARY 

In a series of 325 selected cases each of which showed only one 
type of gynecologic pathology and no remote foci, the conclusions 
arrived at in previous publications are confirmed. 

1. The sedimentation test is more useful than the temperature curve 
or the leucocyte count in determining the presence or absence of 
infection. 

2. A sedimentation time of more than two hours rules out infec- 
tion in the existing pelvic pathology. 

3. The test is a further aid in determining the safe time for opera- 
tion, sixty minutes being the lower limit of safety. 

4. The sedimentation test is a more delicate prognostic index, good 
or bad, than either the leucocyte count or the temperature curve. 
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CERTAIN OBSERVATIONS REGARDING PROLONGATION OP 

PREGNANCY"^ 


By Wiiaiam R, Niciiolsox, M.D., Piiii.AnELPniA, Pa. 


O NE of the main reasons for pi-esentingr a paper upon tliis subject 
is tliat in my early days as an obstetrician I was constantly 
l)otlieretI by the fear of serious results which might follow a prolonga- 
tion of pregnancy. I, of course, had the experience common to all, that 
6-8 per cent of pregnancies went beyond the expected date, but later I 
realized that for the most part such a fear is without any foundation. 
For a long time this knowledge has been a comfort to me, knowing as I 
do, that in the light of our present-day experience it is no longer needful 
to be alarmed at the mere continuance of pregnancy heyond the cal- 
culated date. In making this statement I do not wish to he misunder- 
stood. I do not deny that rarely pregnancy may be jn’olonged so far 
beyond the so-called normal limits that if the case be not properly 
handled thci’c may be very serious re.sults to the child and mother, but 
what I do affirm is that this true prolongation is really rare and. that 
when it occurs it can be detected in ample time to permit the handling 
of the case in an intelligent manner and with no more hazard to either 
child or mother than is a ncee.ssary accompaniment to the conduct of 
labor in the presence of relative degrees of contracted pelvis. 

i\ry belief as to the infrequency of prolongation is substantiated by 
the fact that a careful study of cases reported in the literature as being 
of this nature, so frequently shows a lack of evidence to substantiate the 
diagnosi.s. For instance, in one of the best pa})crs o7i this subject which 
can be, found in the literature, that of Ballantyne. there is a long list of 
cases with a synopsis of the salient points in their histories and my fir.st 
intention was to jnakc a study of tlic.^e cases for the ])urpo.se of this 
paper, but a very superficial investigation convinced me that it was a 
useless expenditure of time as most of them were either .so imperfectly 
reported by the original writers that no one could rightly judge of their 
value, or the facts slated were unsupported by suitable evidence. In 
other words the acceptance of the unsupported testimony of a patient 
relative to the date of fruitful coitus, is hardly in accord with the rulc.s 
of scientific testimony. However, there is no que.stion that occasionally 
a pregnancy may continue for decidedly longer than the usual period, 
and it is thtmretically interesting to consider the i)ossible causes of such 
a prulonmstinu. As is well known, not having any knowledge as to what 
enuso labor to .start, it is not to he supposed that we will he able to 
reasons for a prolongation. Variotis theories, however. 
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have been advanced. Most of them can only he considered as foolish; 
for instance von Winckel thought that the male sex was more likely to 
result in a prolongation of pregnancy than would be the case if the child 
were a female. Why any such opinion was ever advanced by such a 
man, it is hard to realize. Again, it has been thought that absence of 
the head from the lower uterine segment might be a cause of prolonga- 
tion. In support of this the known frequency of anencephaly in eases 
of prolonged pregnancy has been cited. It has also been stated that a 
woman who has a thirty-da}'- type of menstruation is more likely to have 
a prolongation than the woman Avith the usual menstrual interval. One 
of the later theories for prolongation is founded on the idea that the 
fetal pituitary gland may play a part in inciting uterine contractions. 
Those who advance this theory call attention to the above-mentioned 
relative frequency of anencephalic abnormality, in which case the 
pituitary gland is generally absent. This belief is of course more in 
accord with the present-day fashion but is nevertheless purely and 
simply theoretic. 

The difficulties in diagnosing postmafurity is another reason for my 
disbelief in its frequency. From the clinical standpoint the only symp- 
toms Avhich may be considered of value are of course those demonstrable 
during life, and of primary importance are any which may be found 
before birth. Those usually given are the weight and size of the child, 
the condition of the skin and the nerves and the degree of ossification 
both of the skull and long bones, together with the condition of the pla- 
centa, cord membranes and liquor amnii. It is not necessary in this 
paper to consider the postmortem signs though it may be said that even 
the postmortem signs are not necessarily proof of postmaturity. In 
fact, there are only tAvo points AA'hich may really be considered before 
birth; first the size of the child, and second, the degree of ossification 
in the long bones, as .shown by the x-ray. If careful studies haA'e been 
made throughout pregnancy, and if pari-passu Avith the prolongation 
beyond the expected date, there is a steady increase in bulk in the size 
of the baby beyond the usual dcA'clopment, there may be a certain 
amount of importance attributed to the apparent size of the child. 
Though it must be remembered that the nutritional process going on in 
intrauterine life may be markedly accelerated, so that a child at the 
eighth month is often as large as another baby at full term, or later. 
With regard to os.sifieation, it is unfortunate that the earlier ideas as 
to its A'alue as a diagnostic sign of fetal development have been found 
to be fallacious, but Ave noAv knoAv that the x-ray cannot be of as much 
A'alue in this matter as might haA'e been expected, since it has been 
determined that the period of appearance of the centers of ossification 
A’aries so much that none of them can be depended upon to establish 
fetal age Avithin the limits of a month. 

One of the main questions to be con.sidercd is hoAv frequently pro- 
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loBgation of pregnancy is met vriib. The laity in general -n-onld, I am 
sure, affirm that it is a very common condition; one of the bothers of 
the obstetrician’s life being the insistency of nearly all women that they 
must he going beyond term, when tlie earliest estimated date of their 
delivery has just been passed. l\Iauy of you have been frequently put 
to it to convince such patients that they have no cause to be alarmed 
and, if you believe as I do, to convince them that there is no need of 
induction of labor, in the great majority of instances. This opinion, 
namely, that prolongation of pregnancy is an entity freqiienll 3 ’ mot 
with, is also held b.v manj' plqv.sieians as an inheritance from remote 
antiquity and it has been, and in my opinion continues to be, much too 
prevalent a belief even among man.v specialists in this branch. I fancy 
that some of those present can remember many ca.se.s seen in consultation, 
because of the fear on the part of the ph.ysician in attendance that the 
pregnant patient had so far passed term that serious dangei’s were im- 
minent. As an example of the attitude assumed by some teachers of 
obstetrics, 1 may refer to a recent article comprising a series of 150 
induced labors in which a prolongation of pregnancy, as evidenced bj’ 
slight disproportion, was the reason for interference in 65 instances. 
The writer of this paper remarks that ver.v probabl}- the commonest 
indication for the induction of labor in the future will be prolongation 
of pregnancy. 

Before an intelligent opinion for or against the frequenej’ of pro- 
longation of pregnancy may be formed, it is necessaiy of course to de- 
termine the normal ]ieriod of ge.station, and secondly what constitutes 
a true prolongation. AVe will all agree that we are most densely ig- 
norant as to the number of da.vs M'hich constitute the period of gesta- 
tion, not onl.v in the human female, but also in the higher mammalia, 
and I am of the opinion, sharing it with many others, that there is no 
definite and fixed number of daj's which can be predicated as the nor- 
mal. In other words, as I do not believe that a real prolongation is a 
common happening, neither do I believe that there is, even scicntificallj- 
considered, a fixed gestation jicriod; certainh’ there is none for prac- 
tical eveiwdnj- use. The reasons for this belief will help in clnrif 3 dng 
some of the obscure ])oints of this .subject, at least as far as the 3 ’ have 
a bearing upon practical everyday questions of prognosis and treat- 
ment. The 3 ' ma 3 ' be bricfi 3 ' .stated and arc as follows: 


3. Inadcquacij of reports. This has been previously considered. 

2. Amihffp. It is found that the cow, whose gestation period is 
analogous to that of the human female, and in which the date of insemi- 
nation is controllable, varies in the duration of difTcrent pregnancies 
very decidedh-. Thus Spencer found in a series of cases (hat there was 
a variation in the period of gestation of fi.'l days, while Te.ssier in a 
series of 446 cow.s found 39 with prcgnaiuw lasting over .300 davs and 
one in which it lasted .323 day.s. Of course the date of insemination was 
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absolutely certain in both instances just cited. Again Kralimer found 
that the same cow in her successive pregnancies has a very various in- 
semination birth period. Cow 1 varied from 277 days to 286 days in 
seven pregnancies. Cow 2 from 276 to 283 in seven pregnancies. Cow 3 
from 250 to 283 in eight pregnancies. Cow 4 from 280 to 292 in six 
pregnancies. Cow 5 from 299 to 304 in four pregnancies. Cow 6 from 
276 to 295 in four pregnancies. Cow 7 from 275 to 303 in six preg- 
nancies. Cow 8 from 275 to 321 in seven pregnancies. 

Now when w^e consider the duration of pregnancy in the human female 
by analyzing a considerable series of cases we also find a decided varia- 
tion. Thus, Heed in 500 eases (last day of flow positive) found that 112 
•women gave birth between the 281st and 287th day, 63 between the 
288th and 294th day, 28 between the 295th and 301st day, 8 between 
the 302nd and 308th day, 6 between the 309th and 316th day, and 1 
at the 301st, 311th, 314th, 315th and 316th daj^ Von Wincicel in a series 
of 30,500 pregnancies in which the first day of the last period was known 
and' from which the pregnancy was calculated, found 31 cases showing a 
duration of from 302 to 322 days. Merriman studied a series of 114 
pregnancies (last day of last menstrual flow positive) and found 4 in 
whom pregnancy lasted from 302 to 306 days. Further, if one con- 
siders the variable factors with which one has to deal in attempting to 
determine the gestation period in the human female, one will certainly 
be convinced that the question of prolongation of pregnancy in any 
given ease is a matter of great uncertainty. We generally can get 
definite knoAvledge of the first day of the last period and occasionally 
the date of insemination (it is to be remembered that spermatozoa may 
live three weeks in the tubes) but we, of course, can never obtain the 
date of ovulation or conception. As to conception while it usually un- 
doubtedly occurs within three to four days after insemination and 
rarely later than the tenth day, there is nevertheless a possible interval 
of delay which may amount to twenty-three days. All we know about 
ovulation is that -while it usually occurs from the eighth to the four- 
teenth day of the cycle and is, therefore, most constant just after the 
flow, it may on the other hand occur at any time during the cycle. It is, 
therefore, in all probability not unusual for conception to take place 
just before the first missed period instead of just after the last normal 
one. In other words, it is to be remembered that when we estimate the 
probable date of confinement as we calculated from the last period we 
are not estimating the period of gestation but only the menstruation- 
birth period, which experience has shown to be the most valuable crite- 
rion of the duration of pregnancy available to us, but which actually is 
but a very uncertain approximation of the actual period pf gestation, 
which, moreover, may itself vary in rather wide limits also. Thus, 
experience shows that 50 per cent of births occur from the 274th to the 
280th day after cessation of the last period, and that most of the re- 
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inaining 50 per cent go into labor bchveen the 260tli and 274tb day or 
between tbc 280Ui and 294tb daj*, but tlmt in from 4 to 6 per cent of 
eases pregnanej* continues bej'ond 300 days. If wc can obtain the 
actual date of insemination we find that usually the insemination-birth 
period may be estimated at 275 days, but naturally .such data is in the 
vast majority of instances unavailable, and even if positive there is still 
a rather remarkable fraction of error which suggests the question as to 
whether there can be a postmenslrual conception by a premenstrual 
spermatozoa. Duncan, in 46 cases with date of conception e.stabli.shed, 
found the average date of labor to be 275 days later. Ahlfeld in 425 
cases found it to be 271 days later, Ileelcer, 273 days later, and Veit in 
43 cases found it 276 days later. Now wbilc there is not a very great 
discrepancy shown in the just-mentioned figures there is certainly a 
])ossible suspicion as to the verity of the dates of coition, and this is 
made more suggestive by the statistics of Niiimberger who, in 206 cases 
of ])regnancy occurring in the wives of soldiers in the late war in whom 
the date of a single coitus was established without the po.ssibilitj' of 
error, found that labor occurred from 253 to 297 days afterwards. An- 
other interesting point which may be gleaned from statistics of the 
recent "World War is the relation which a Single coitus resulting in preg- 
nancy bears to the period of the menstrual cycle. Thus, Siegel found 
in a scries of 300 one-time cohabitations which resulted in pregnancy, 
that there were 159 (53 per cent) on the sixth day following the be- 
ginning of the last flow; and Niirnberger, in 215 casas, found that in 
41.3 per cent cohabit ion had occui-rcd early in the post menstrual period, 
in 9.3 per cent in premenstrual period and in the remaining 49.4 per 
cent at various times during the interval. In a word, when estimating 
the probable duration of any pregnancy which has apparentlj' passed 
” well beyond the so-called “term,” it is a good practice, in the absence 
of certain knowledge of the date of insemination, to subtract 23 days 
from the ela])scd time. If, for instance, a woman shows a duration of 
300 days, counted from her last period, .she may well be only 277 days 
actually pregnant and, therefore, not a case of prolongation at all. 

In the jircvious resume of facts enough has been .said to emphasize the 
uncertainty of the calculations upon which in ordinary cases estimation 
of the age of any pregnancy depends, and as a consequence the foolish- 
ness of establishing treatment whether active or passive based ui)on 
such necessarily fallacious data must be admitted. A realization of this 
fact develops the real intent of this paper which re.solvos itself into a 
plea for the study of every pregnant Avoman not alone or chiefly from 
the standpoint of the .stibjcctive liistory but rather from the .standpoint 
of the phy.sical findings Avhich the individual case may present. That 
pregnancy may continue until in itself further prolongation i.s fraught 
Avilh danger, tsiust bo admitted, though, as has been said, such a con- 
timiauee is in my opinion umi.sual. Therefore it is es.sential that one 



750 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

should be in a position to determine from physical examination -whether 
or not an individual case falls in this category, since the danger of an 
actual continuation of pregnancy beyond term often results in such an 
increased size of the child, -with special reference to cranial and bi- 
sacromial diameters and advanced ossification of the skull, that serious 
results to child and mother are only avoided by skillful treatment. 
In other -words, as -was said in the early part of this paper the problem 
is identical -with that presented by a ease of relative pelvic contraction. 
Barbour has said that the head of the child is the best pelvimeter and 
that is true today and always will be true. In my opinion it is far 
from necessary that the recent graduate of medicine should be qualified 
to perform a cesarean section ; the student should not even be taught 
the application of the forceps to the truly high head, but he should 
be trained, at least during his attendance at prenatal clinics in his 
interneship, so that he may be able to form an intelligent opinion as 
to the degree^ of adaptation between the fetal head and the maternal 
pehds. As a result of many years’ experience with senior medical 
students and internes I am forced to the conclusion that those of us 
who are teaching are falling far short of our responsibility in this 
regard. While it is true that this estimation of relative size demands 
experience and practice to enable one to determine the possibilities 
in the more narrow relationships which may exist between head and 
pelvis, it nevertheless has been a pleasure to me to observe how rapidly 
an interne will come to a correct conclusion in the ordinary case 
after the technic, well-established for this examination, has been demon- 
strated to him. Nowadays it is a universal practice among experts in 
obstetrics and also among intelligent general practitioners to study 
the pregnant woman during the last two months from the standpoint 
of her pelvic capacity and the relationship existing between it and • 
the fetal presenting part. If such an examination shows a true dis- 
proportion between the passenger and the passage the case should be 
appropriately handled no matter whether she be supposedly a month 
before term, a month after term, or just at term. The methods of 
treatment suitable to the'^arying conditions do not interest me at 
this time though it may be well to state that it is years since I have 
felt called upon to induce labor for prolongation of pregnancy either 
in my private work or in the hospital services under my care; more- 
over in over 70,000 midwife case reports which have routinely passed 
through my hands during the last ten years, we have had but six 
cesarean sections for all causes and no woman has died as a re.sult of 
forceps or version. We have had one craniotomy and some 60 cases of 
fetal deaths from forceps ti-auma, or other injury at birth which 
could be attributed to oversize of the child. When it is remembered 
that these operative deliveries ai-e performed in the homes of these 
patients with no skilled assistance and by doctors of very varying 
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degrees of experience in tliis department of surgery, it seems justifi- 
able to me to believe that prolongation of pregnancy in the series just 
quoted played but a very small part in the dystocia met with. In con- 
clusion I affinn it as my belief that all available evidence supports the 
hypothesis with -whicli this paper began ; namely, that a true prolonga- 
tion of pregnancy is unusual. On the other hand there is no intention to 
deny its occasional occurrence. As the induction of labor is not as 
simple and harmless a procedure as some would have us believe, my 
plea is for the study of the conditions jiresented by the individual 
case taking the history into consideration but .subordinating it to the 
phy.sical findings. It is the a.secrtaincd relationship of the presenting 
part to the fetus which should decide for or against interference 
rather than any fixed number of days of elapsed time. 

2023 Srr.uCE Stkcct. {For dixeuxsion see pagr 7G0.) 


ABDOMINAL PREGNANCY DEVELOPING AS THE RESULT OF 
A UTEROPERITONEAL FISTULA FOLLOWING 
CESAREAN SECTION 

By John T. Williams, jVLD., F.A.C.S., Boston, i\rAss, 

A CAREFUL search of tlic literature of abdominal pregnancy and 
cesarean section lias convinced me that the case wliich I am about 
to report is unique: namely, a case of abdominal pregnancy developing 
as the result of uteroperitoneal fistula following this operation. 

Jtrp. O. C., aped thirty, para iii, was seen November 2G, 3922, with Dr. W. H. 
Xufo at tlie Exeter (N.H.) Hospital. Her first labor four yc.ars previously, WJis 
operative and resulted in a stillbirth. Second iirepnancy wn.s terminated by cesar- 
ean section two and a h.alf ycar.s previously. Convalescence was normal. 

Prcsrtil prcpnanni . — Last menstruation occurred .Tanuarj* 20, 1922. Confinement 
was expected November .3, 1922. The patient was seen early in pregnancy by 
Dr. Nute and advised to have another cesarean at term. She refused to accept 
this advice and returned to her home in a neighboring lov.-n. 

Apparently the pregnancy proceeded normally up to October 19, 1922. Fetal 
inoveinenl.s a]>pcarcd during the llfth month, and the abdominal development 
seemed perfectly normal. On October 39, being then within two wcel:.s of the 
estimated date of confinement, there wa.s a profuse but painless, bloody flow, 
after nliidi the fetal movements ceased. 

A diagnosis wn« made by the loc.nl phjn-ician of fetal death in ntcro. As it 
v.-as thought that the patient would .‘•■hortly start up in labor and throw off the 
dead fetus, a polif-y of exjH'cfancy was maintained. As nothing further happened, 
however, np to November 20, the patient wa« sent in to the Exeter Ilospital, 

where she uas .again seen by Dr. Nute. Eelicnng that the uterus contained a 

mtic-'rat«‘d fetus vhleh natum was making no effort to expel, Dr. Nute inserted 

sevettd iMTCgies through the cendx, apparently into the uterine c.nvity. No pains 

v.hatexer feliowrd. The bougic.s were removed .after twenty- four hours. On the 
fifth day fellowj:ig. tlie patient \s temperature rose .suddenly to 302’. 

I saw the patient late in the afternoon of Noveml?cr 2G. Examination showed 
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the abdomen distended by a pregnancy at or near full term. No fetal heart 
could be heard; nor could fetal movements be detected. T'etal parts could be in- 
definitely outlined, but the presentation and position were not ascertained. The 
abdominal sear resulting from the previous cesarean was visible just to the left 
of the median line with its center opposite the umbilicus. 

On vaginal examination one finger could be passed through the cervix with 
difficulty. No presenting part could be reached by the examining finger. On' 



Pis. 1. — Diagram showing abdominal pregnancy. Note uterus (sliaded) with 
fistulous opening on anterior wall near fundus through which the sound, introduced 
through the cervix, passed into the sac containing the fetu.s. 

withdrawal of the finger there was a gush of dark, slightly foul, fluid blood. A 
sound was passed through the cervix for a distance of .seven inches before meeting 
with resistance. 

It was obvious that manual dilatation was impossible. The attempt to induce 
labor had alreadj' been made and liad failed. The choice now Jay between vaginal 
and abdominal cesarean section, and as the pre.^enting part could not even be 
reached by finger from below, the abdominal route was chosen. 

A niidlinc inci.sion below the umbilicus opened into a thin but tough-walled 
sac eout.aining n maccr.atcd fetus of about full term development, pre.scnting b^ 
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the Ijrcccli, S.L.A. The fetus ^vas extracted and the placenta v;aa found densely 
adherent to the walls of the cavity. It was peeled ofi with some difliculty. 

Exploration of the cavity now .‘showed it to be enclosed by a rather thin but 
very tough membrane, covering, and adherent to the intestines behind and above, 
intimately adherent to the abdominal wall in front, and to the peritoneum of the 
pelvis and iliac fossae laterally. The general peritoneum was not opened. The 
uterus lay at the bottom of the pelvis, rctroverted and imbedded in adlicsions, 
and communicated with the sac by a fistulous opening in it.s anterior wall, evi- 
dently at the site of the former cesarean scar. The appendages were not seen. 
It was evident that the bougies and sounds, pas.scd from below, had entered the 
cavity in which the fetus lay, through this opening. 

Because of the patient's temperature and the foul condition of the contents 
of the .sac it .seemed inadvisable to attempt to dig the uterus out of the tough 
adhesions in which it was buried. The edges of the uterine fistula were denuded, 
therefore, and the opening closed with interrupted catgut sutures. The cavity from 
which the fetus and placenta had been removed was packed with gauze and the 
abdomen closed, except at the exit of the drain. 

This drain was removed gradually, starting on the fourth day, and the patient 
made a protracted recovery. The temperature remained elevated for nearly two 
weeks. A profuse foul discharge from the sinus persisted for some weeks, but 
healing finally took jilace and the patient eventually returned home in good condi- 
tion. 

I r(>]iort tliis case bccaiLsc of its innistial iiaUire. Heport.s of defec- 
tive and rujitured ntorino .scars following cesarean section arc not 
nneommon. In this jialicnt there was no sudden attack of pain and 
there was no intrapcritoneal hemorrhage to stigge.st a ruiilnrc late in 
pregnancy. Tlic density of the walls of the sac in M-hich the fetus 
and placenta were enclosed made it obvious thiil the ]>regnaney had 
developed as an abdominal pregnancy at a very early period. 


•129 Bk.\cok Stukkt. 



Department of Maternal Welfare 


Conducted by Fred L. Adair, M,D. 


REPORT OP THE JOINT COMMITTEE ON ]\IATBRNAL 

WELFARE^' 

■r\ E. ADAIE reported that the representation on the Committee by the American 
^ Child Health Association, American Association of Obstetricians, Gynecologists, 
and Abdominal Surgeons, and the American Gynecological Society, and the per- 
sonnel, Dr. DeNormandie, Dr. Danforth, Dr. Kosmak, Dr. Lynch, Dr. Ldbenstine, 
Dr. Mosher, Dr. Sclnvarz, and Dr. Adair, liave remained the same as last year. 
The assignment of states and selection of men in the different states has pro- 
gressed somewhat. The assignment of states and state leaders is as follows: 

Dr. Eobert L. DeNormandie: Maine — ; Ehode Island — ; Massachusetts — ; 
New Hampshire — ; and Vermont — . 

Dr. W. C. Danforth: Illinois — ^Dr. Joseph L. Baer; Indiana — ; Iowa — 
Dr. Floyd W, Eice; Ohio; Nebraska — ^Dr. Earl C. Sage; Wisconsin — ^Dr. Carl 
Henry Davis. 

Dr. George W. Kosmak: Pennsylvania — ; Virginia — ; West Virginia — ; South 
Carolina — •; Mississippi — ; .and Connecticut — . 

Dr. Frank W. Lynch: California — ; Arizona — ; Nevada — ; Oregon — ; Idaho — ; 
and New Mexico — . 

Dr. Ealph W. Lobenstine: Delaware — ; North Carolina — ; New Jersey — ; 
Florida-—; New York — ; and Maryland — . 

Dr. George Clark Mosher: Michigan — ^Dr. G. Van Amber Brown; Arkansas — 
Dr. Shelby Boone Hinkle; Missouri — ^Dr. Otto H. Schwarz; Kansas — Dr. John D. 
Clark; Oklahoma — Dr. William A. Fowler; and Texas — ^Dr. Calvin E. Hannah. 

Dr. Henry Schwarz: Alabama — ; Colorado — ; Georgia — ; Kentucky — ; 

Louisiana — ; and Tennessee — . 

Dr. Fred L. Adair: Minnesota — ; Montana — ^Dr. H. A. Tash; North Dakota — ; 
South Dakota — ^Dr. S. A. Donahoe and Dr. N. T. Owen; Utah — ; Washington 
Dr. Eichard O’Shea; Wyoming — ; and the District of Columbia — . 

The policy of the Committee has remained the same, namely, that of working 
with the physicians and surgeons of the country to interest them in raising the 
level of obstetric practice. 

Eecently there was published the “Standards of Prenatal Carc,”t under the 
sponsorship of the Children ’s Bureau. This was worked out by a Medical Committee 
among the members of which Committee there were quite a number of those from 
the Committee on Maternal Welfare. The Joint Committee on Maternal Welfare 
accepts and approves the standards but it is not altogether in favor of the policy 
of Federal supervision. It is proposed to send out these prenatal standards, not 
necessarily in government form, but perhaps as a reprint, to all the secretaries of 
the County, District, and State Societies of the American Medical Association. 

The Committee proposes, if it can be done, to proceed with the formulation and 
publication of some standards of natal and postnatal care and to have them 

•Made at the Fifty-Hr.st Annual Mcetlngr of the American Gynecolofrlcal Society, 
May 21, 192C. 

tSec iR.que of June, 192C, paBe 851. 
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sponsored Vjy tlie incdic.*!] men and societies rather than by tlic Fcdcr.al govern- 
ment. To that end Dr. Danforth vrill prepare the standards on nat.al care, Dr. 
Ko.craak on i^ostnatal care, and Dr. Lynch will elaborate the prenatal standards 
which have been ptiblishcd. 

Tliis Committee has been financially embarrassed from its inception, but five 
hundred dol!ar.s has been received from the American Ciiild Health Association. 


It might be stated that in the very beginning of the work an attempt was 
made to secure the cooperation of the American Jlcdical Association through the 
Committecc on Public Health and Legislation but no headway was made. Uow- 
e\*cr, in line with Dr. Carl Davis’ suggestion of greater and better team work 
between special soricties and A. M. A. .sections, it is hoped some cooperation will 
be forthcoming through the Section of Obstetrics and Gynecologj" of the A. M. s\. 
Ah to cooperative activities, it is desired to call atlontioii to the work that is 
being done in Xcw York State through the members of the profes.sion cooperating 
with the State Hoard of Health. The Committee would like to suggest the plan 
which v.’ill be published in the American Journal of Obstetrics and Gynecology 
for your thoughtful consideration, and if simil.ar plans can be worked out by men 
from the various states it might be of extreme value. It is felt that we as medical 
men cannot and should not take the imsilion of hampering health activities on 
the part of the State and the Federal .agencies unless we arc prepared to substitute 
somctliing for them which is equally good or better, and the only w.aj- wo can 
accomplish anything constructive is by substitution of our own activities if we 
wash to curtail the activities of lay and governmental agencies. 

For some time some of the nur.ocs have been active in furthering a plan to 
increase the obstetric training and education of public health nur.ees, making it 
po.ssible for them to handle obstetric cases, 'riiis is .something to which we should 
give our attention as a Maternal Welfare Committee. Organizations of representa- 
tive gynecologist.s and obstetricians .should also give these proposals very careful 
con.sidcration. Tliis problem should be worked out, not alone by nursc.s and others 
who are interested, btU in conjunction with physicians and not carried too far. 
These movement.s .should not be national in scope bccau.Ko such activities on the 
part of nur.“Os are not at all nece.s>-arv’ in many communilie.s. It may be the best 
temporary solution in some localities, but the best ultimate plan is the one for 
which all .should strive. This nurses' and lay organization has asked the help .and 
advice of our Cojumittee and we arc of the opinion that it is better to have an 
entente cordiale with th.cm and try to solve those problems in cooperation with 
them. 

The Hockefellor Fotindation, which is intere-sted in a study of maternal hygiene, 
has al.'o asked our coojieration through one of its representatives, and she is going 
to in.ake an extensive lour throughout the country looking up the activities of the 
welfare groups in different communities with particular reference to the effect 
of their work on maternal mortality and morbidity, and wc have been a.sked by 
her to funiish tlte names of medical men in the different .states. Your cooperation 
is scdiciled in r.ase p);e calls upon any of you. 

There is nbo the pl.an for l>etlcr instruction of nniro-s in obstetrics which the 
Focicty cndorM d last year. We propose to formulate an outline for the obstetric 
cdEic.-itinu of niirsfs. 


A Committre of the Americ.-sn Pediatric Pociefy, appointed to work out a bettor 
ch.«sifi<'.'itsea of the c.auscs t.f dt-ath« in the newly born, has a.sked that wc cooperate 
with them in order th.at there may W n better nriderstnndlng of these .stibjr-rt.s, 

A Di'p.srtn:* ;,t of Matt rnal Mclf.-ire i* now established in tlie Altnsitc.'.K .loniKAl. 
* rtJii',! .CNn Gt N aiel il ;s luipcd to make it incre.-isijjjriv attractive and 

pr. .e ji3 ;j,(. future, V<c are anxion* to hiive criticitiris .and ruggestions as well 
sjj-.tabl.. contnbatK'rs fro;:-, am- of vou as well ns from other int-'TOsted parlies. 



THE TOLEDO, OHIO, ACADEMY OP MEDICINE 

HEARTY HEALTH EOR WOMEN 

A lecture course on the above topic has been made possible through the co- 
operative efforts of The Toledo Academy of Medicine, The Toledo Public Health 
Association, and The Ohio Department of Health. The program of a popular 
character consisted of five lectures given in the Academy of Medicine building, from 
November 8-12. The lectures under the Chairmanship of Dr. R. G. Leland, ■were 
as follows: — “Changing Modes and Manners” and “Preparing for Womanhood,” 

R. S. Dixon, M.D., Specialist in Public Health. “Health of Our Mothers,” Ployd 

S. Mowrj', M.D., Obstetrician, Western Reserve University, Cleveland, Ohio. “Mile- 
stones on the Development and Care of the Child,” Wm. M. Champion, M.D., 
Pediatrician, Western Reserve University, Cleveland, Ohio. “Examination of the 
School Child” — The Value of Such Health Work to the Child and to the Community, 
Don W. Gudakunst, M.D., Director, School Health Service, Detroit, Michigan. 
“More Abundant Health in Middle Life,” J. H. J. Upham, M.D., Internist, Colum- 
bus, Ohio. 

At the close of the lecture discussion b 3 ’- the audience was permitted. 
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THE iUIERICAX GYNECOLOGICAL SOCIETY 

FIFTT-FIEST ANNUAL MEETING 
STOCKBJIIDGE, HASS., HAY CO, SI, AXD S2, IDSC. 

(Concluded from October) 

Hr. Jo.SEPn L, Baer and Dr. Ralph A. Reip. Chicago. 111., road a paper 
entitled Further Studies in Sedimentation. (For origijml article 
.see page 740.) 


Dr, John O.sborn Polar and Dr. Yincent I^Iazzola, Brooklyn, N. Y., 
read a paper on The Clinical Significance of the Sedimentation Test 
as a Diagnostic and Prognostic Sign. (For original article .sec page 
700.) 

UIRCU.SRION 

DR. "WM. E. CALDWELL, New Youk ClTY.~Our oxporiciicc will) tlio los! jii 
pj’necologic cn.sc.s li.'is been liiiiitcd .and we liave not .n*) yet reiicliod definite con- 
clusions .'IS to its v.'iluc. In obstetric c.oses wo nlw.'iys find .'in incre.'ised seditnen- 
lation, but believe Hint this fact is of lillic imjiortam-e, cither as .a diagnostic or 
prognostic sign. Rcdiincnfatioii i.s not greatly changed by the toxemias of J)reg- 
miucy, .'ilthough it .seems to be decreased when there is serious vomiting. There 
.are so ni.any factor.s which influence, the sedimentation time that the test by itself 
has not seemed to us of great diagnostic significance. 

I was glad to hoar Dr. Baer say that tlie test has been standardized. Ro tunny 
difTercnt technics have been described in the literature, and are b<‘ing used by 
difTerent clinics, th.-it comparison of the rosiills is impossible. 


DR. HARVEY B. MATTIIEW.S, Buooiclyn-. N. Y.-— The gravity method in 
making the test seems to us to be the most accurate. Wo cannot see liow readings 
can bo very ,'iccurate wlien the centrifugal jnachino is cnijdoyed. This test is of 
real value only if taken in eounectinn with other clinical and laboratory diagnostic 
methods and only if repeated a number of times. 

Dr. I’olak .sjioke of the sensitiveness of Hiis lest. It is this sensitivenc'-s that 
makes it of more importance thaji others v.o .'ire in the habit of doing. It keeps 
us from operating on certain cases; i; helps us in the differential diagnosis be- 
tween eiironic jnllamniatnry disease and ectopic pregnancy. In the difTerentia! 
diagnosis of certain postoperative complications wc have found that the te«t is of 
inestimable \abie. The test is a valuable addition to our modern laboratory meiliods. 


DK. liiOBLR i r. I RANK, Nmv Aiisut Cjty. — N o test iy perfe-.-t and T am the 
last one to become overenthusiastic about nuy laboratory test, Jm* J thhik J am 
ai.mit as nearly enthusiastic regarding this test as any that I have ever come 
across in mctiicine. I use tlse Lintzcmucir-r technic. Thirty minutes i« our rule, 
and if the sedimentaHon is below that v.-e do not operate, tmic-s there is ..om- liial' 
indirat-on. In about I,*0 c.-.se« it J.:,!; proved of utmest value. Tiio weakncfs of 
the :<-t ■«, of .OUT--, as pointed .,ut. that oth.-r ftc-i, rometime- verv di.filcuit to 
diagtiosticate. may Iriterfe.-e with the sntcq.rctalion of t!.c method. ’ ' ' 


f 
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I -would like to call attention to the fact that -we have noted in some cases that 
menstruation appears to favor a short sedimentation time and should be con- 
sidered as a possible source of error. In one case I have in mind the test proved 
of utmost value to us. This -was a case that had all the earmarks of a pelvic 
inflammation. The sedimentation time, ho-wever, -was two hours or over, and I 
went ahead and foimd the pelvis filled -with Sampson’s chocolate cysts. 

DB. I. H. NOYES, Providence, E. I. — ^We have recently completed a series of 
190 blood sedimentation tests made on 146 different women. In our normal con- 
trols the sedimentation time varied from two to four hours or more. In normal 
pregnancy it diminished as frequency advanced. In two cases of ectopic, one rup- 
tured and the other a tubal abortion -with free blood in the pel-vis the sedimen- 
tation time was 64 minutes and 40 minutes respectively. There were six; 
cases of pelvic abscess, the lowest sedimentation time being 10 minutes, and the 
highest 25 minutes. Here the inverse ratio between the sedimentation time and 
leucocyte count remained constant. Inasmuch as a sedimentation time of less than 
30 minutes did not always signify a bad prognosis or a protracted recovery, it 
seemed to us that this test alone should not be relied upon in determining safe 
time for laparotomy in acute pelvic inflammation, but rather should be considered 
together with temperature, leucocyte count and clinical findings. 

DR. ARTHUR H. CURTIS, Chicago, III. — Did Dr. Noyes say that he got a short 
sedimentation time in tubal abortion? 

DR. NOYES. — There were two cases of ectopic. One was ruptured, the other, 
a tubal abortion, -with the pelvis filled with blood, which showed a sedimentation 
time of 40 minutes. The ruptured ectopic -with the pelvis also full of blood showed 
a sedimentation time of 64 minutes. Tiiat does not concur with the findings of 
some other observers. 

DR. CURTIS. — That is in contrast with Dr. Baer's observations, is it not? 

DR. NOYES.— Yes, it is. 

DR. CURTIS. — I would like to ask Dr. Baer to discuss the problem of sedi- 
mentation time in tubal pregnancies. There seems to be some discrepancy. 

DR. JOSEPH L. BAER, (closing ). — I think it well to emphasize at the outset 
that we are clinicians and not laboratory technicians. We are treating patients 
and not simply making tests and, of course, the clinical course is the outstanding 
factor in handling our patients. We use the leucocyte count; we use the ther- 
mometer; and now we should use the sedimentation test as well but not place it 
above clinical observation. 

I deliberately introduced into my paper two flat errors in diagnosis to illustrate 
merely that the sedimentation test in those two cases was a very .slow reading, 
the reading of a normal woman. Nevertheless, the diagnosis had been made in 
both of these cases and the abdomen -ivas opened and found negative. That was 
not meant to exalt the sedimentation test above clinical observation, however. 
In obstetrics we have found it of little value. Of course, the puerperal septicemias 
fall into the category of rapid readings, but aside from tliat I believe there is 
little to be gained from the use of the test routinely in obstetrics. 

I must disagree with Dr. Matthews wlio s.ays that one reading is of no value. 
One reading that is a fast rc.ading definitely means that there is a focus, and 
to discard that signal I think is an error. 

In tubal prcgn.ancies our tests all show slow sedimentation. These were .all 
ruptured c.ases, but early before there was a very acute anemia; and we had one 
reading of 144 minutes. The unruptured case, I think, would show n reading 
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compnTablc to Hint of norinnl women. Tlioro b no infoetion; there is .npparcnfly 
no upphitinin or globurm disturbanct', .niid no nlisorption. 

As to tlio vnlnc of the lost in postoperotive cases, in woniul absorption there is 
a detinitc disturbance in the blood .stream and the rt'aditi}^ after operation until 
(ho acute wound condition has .subsided is a rapid rradinf!;, quite repardloss of 
wliat the patholofiy is or for what the patient was oper.ated upon, and whether 
she shows a breakdown in the woviud afterward. Keen with a clean wound after 
a number of day.s there is a rapid reading', and 1 am not sure that tliat lin.s 
procaoslie and difl'ereatial value in the e.-uly eouvalescence, so that we have taken 
the lime limit that the European workers have .sot, which is eight day.s po.st- 
o|H'rative, before the test ean again be relied upon. Dr. Polak ’.s figures and mine 
wore comparable almost throughout, except that he had for fibroids only 7-1 
minutes, whereas for uucoinplic.'ited fibroids we have .'tC eases with 1 lO jniuute.c. 

DK. .TOIIX 0. POLAK. (closing).~In regard to that last point, our average 
normal w.s.s lower than Dr. Baer’.s. In onr clinic all of these tests were made 
by one man. Maybe that exphiin.s the consijniey of having a lower average for 
our uucomplic.ated fibroids than Dr. Haer hrt«. I would .say again that the method 
used in arriving at these eonchisions was identical with Dr. Bncr'.s, the modified 
Eintcenmeier method using tlie IS millimeter mark. 

Don't let us give you the imprc.ssion — either Dr. Dacr or my.self — that we are 
overenthiiskastic, but we do want to leave with you one point, and that i.s that 
in addition to onr clinical data the projicr interpretation of the .sedimentation test 
may s.avo :i few women from needlc.ss operative jirocedures. I am convinced of 
one thing, that in eases of potential sci’lic abortion which we are all treating 
daily wo have in rejienKd fedimentation tests a positive index, and if it i.s credited 
there will bo fewer of tlsem interfered with heeause it warns us of the potculiul 
po.esibility of o.xtonding that infection by breaking down nature '.s barrior.s. 

Dn. FiiAN'K W. Lynth, San Francisco, Calif., read a paper entitled 
The Frequency and Meaning of Backache in GjTiecology. (For 
original article .see page 730.) 

DTPCUSf^TOX 

Dll. EDWARD H. RICIIARD.SOK, Daptimouk. Mn.— .«;ome eight yonr.s .ago I 
made an intciusivo .study of this subject (Souihrrrt .VerJ. Jour., 19LS, xl, ISP) which 
was prompted by tho failure of operative procedures to euro a definite percentage 
of cases. This study included not only the clinic.al side but also a review of 
both the gynecologic and orthopedic literature of the subject. I reached tho cou- 
cliision that tho actual c.ausc of the backache, in so far as pelvic jiathology i.s a 
factor, is chronic strain upon tlic lumbosacral and sacroiliac articulations brouglit 
about by faulty posture. Ofteatime.s this faulty posture results from protective 
attitudes. Thc.se jiatient.s naturally assume wliatever po.sturo atfords the greatest 
measure of relief from the intrapelvio pain, but in .so doing llicy bring about a 
dcfeclivo balance from an orthopedic point of view and, hence, chronic strain upon 
the joints. I am grateful to Dr. Lyneh for showing that congestion must he in- 
cluded ns frequent cause of pelvic discomfort, but I believe tho associated low 
hack pains are more rationally interpreted as orthopedic in origin. Many of these 
patients will resunie normal po.slures upon correction of tho particular pelvic 
pathology and their back pains dis.appear, but there remains .a very considerable 
porconfage of cases in Avhich thi.s happy oiifcomo is not achieved until surgical 
procedures are hater supplemented by orlbopcdic moasuros to correct faulty posture. 

DR. R. R, .SMITH, Gkand Ravids, MiOH.- — I believe that most of our difllcultv in 
agreeing on and understanding "b.acknohe" and its relations to gynecologic con- 
ditions arises from tho fact th.at wo have included under this torm too great a 
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variety of disorders and symptoms. We should throw out all diseases of the spine, 
arthritis, localized or general; strains of the sacroiliac joints; injuries of the 
spine, sometimes associated with congenital defects of the lower lumbar vertebrae, 
and the occasional cases of tuberculosis. 

The commonest form of backache we see in practice is a lumVar backache in the 
muscles or in muscles and fascia. This form of backache has very little to do 
with gynecologic conditions. Its most common cause is fatigue. A second cause 
is faulty posture, which is oftentimes associated with fatigue. Then there are 
cases of lumbar backache, I believe, due to focal infections. We all have seen 
some of these cases relieved by the removal of infected teeth or infected tonsils. 

A sacral backache is a very different thing. It is a referred or reflected pain. 
A condition in t^e pelvis causes this pain in the sacrum and it has nothing to do 
with the muscles or joints. Dr. Lynch emphasizes that he is speaking only of 
sacral backache. Sacral backache may be caused by gynecologic lesions. I am 
not able to understand why an uncomplicated ovarian cyst or fibroid, unless they 
be of large size, should cause sacral backache. A certain proportion of women 
with normal pelvic organs liave pain in the sacrum when they menstruate. 

DB. JOHN 0. POLAK, Brooklyn, N. Y. — ^Dr. Lynch’s statement that the 
majority of sacral backaches were due to pelvic congestion, I believe is very well 
founded when one realizes the largo number of women who have pelvic relaxation 
and consequently a stasis in the pelvic veins. Furthermore endoccrvicitis is always 
attended with some degree of posterior parametritis. 

Endoccrvicitis of varying degree is constantly found postpartum and should 
be cured before the patient is discharged. When one realizes the immense enlarge- 
ment of the pelvic vein in every pregnancy, one must appreciate that a routine 
dealing with this pelvic circulation is going to improve these backaches. We teach 
our patients from the sixth day to use the knee-chest position, and follow that 
up with the monkey trot for a number of weeks and it is amazing to see the 
difference in the pelvic congestion of patients so treated and those untreated. We 
have reduced our postpartal retroversions from 30 to 3 per cent. Lately we have 
developed the ^'mule kick,” which is something more adaptable to our present 
housing conditions. 

DR. GEORGE GRAY WARD, New York City. — Out of 5G0 of our cases in 
which there was backache associated with gynecologic anomalies as far as we could 
tell, about 80 per cent were relieved by an operative procedure. 

The point brought out by Dr. Smith is very important. The interne takes the 
history and the patient says she has a backache, which may be not the typo that 
Dr. Lynch has referred to at all, or the tj-pe that my own study referred to. I 
believe that there is a definite sacral backache due to pelvic congestion, the result 
of uterine displacement. 

If you relievo in such cases the pelvic congestion by posture, replacement of the 
uterus, pessary or operation, you will cure the backache. 

I found that about 15 per cent of our cases were not relieved by operative 
procedure, and this led me to establish an orthopedic clinic in the Woman ’s Hos- 
pital. The backache in these cases is found to be due to arthritis, sacroiliac diseases, 
flat foot, faulty posture or something of that kind. There is a definite need for an 
orthopedic study in all these cases. 

DR. JA:MES E. KING, Buffalo, N. Y.— A short time ago I found that 75 
per cent of all rvomcn who consulted me cjune cither for relief of back.achc as their 
chief symptom or else g.ave backache as one of their concomit.ant symptoms. I 
classify backache in t'vvo forms princip.ally. One is the orthopedic form which con- 
sists of sacroiliac conditions. The other is the pelvic type and is duo to two 
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causes; one is jielvic coiipcstiou ns is seen at tho luonstrunl pcriofl, tlio other duo 
to displnceincnts Hint cause unusual drap on tho liKiunonts. Tliis classifies rouglilr 
tho types of bnchacho most commonly mol. CJiiiicaUy, Avomcn wlio sufTcr from any 
tugging or pulling on tho uterine supports will always find relief by lying down. 
The sacroiliac bacliacho is not rclicred by lying down but is often made worse. 

It has been rather a .surprise in this discu-sslon on baclcnclio to hear so little 
reference made to tho Albert Smith pess.nry. Tho pessary i.s one of tho most 
valuable single contributions ever made to gynecology. It not only will relieve 
the pelvic typc,s of bnckaehe but will often aid in difl'orenli.ation. A bachachc 
which is not relieved by a properly ndjuated pessary will .seldom bo helped by 
surgery. It is very unfortunate that more strc.ss is not laid on the pessary in teach- 
ing the medical student. Most students Imvo but vague views and no practical 
knowledge concerning it. 

DR. DOUGAL BI.SSELL, Xr.vr VoitK City. — It .seemed remarkable that no refer- 
ence has been made by the essayist to the use of tho pessary as a means of 
relieving backache. I have no doubt that the Albert .Smith pessary is of great 
value but it has always seemed to me that tho Emmet pessary conforms to tho 
natural curve of the vagina whereas tho Albert Smith's posterior curve is too 
sharp and strikes tho cervix, failing to force it back as far as it should go. 

My experience has led mo to the conclusion that the faulty position is tho result 
of tho physical cfiort on the part of the patient to relieve the backaclie nnd is 
not the cause of tho backache for, when these conditions nre found associated 
.and tho uterus is rcpl.accd and held in proper position with n well adjusted poi!,sary, 
backache is at once relieved and a correct body position is assumed. There may bo 
exceptional in.stanccs, of cour.se, but this is the rule. Many symptoms may result 
from retroversion but I believe backache is tlic symptom most commonly mot with, 

DR. GEORGE \V, KOSMAK, Nr.w Youk City. — Many of these women, par- 
ticularly of the small, thin, asthenic type, wlio nre operated upon for backache 
in wliich some gynecologic cause ecems evident, have come back with the complaint 
that the backache is worse. A point not taken into consideration i.s that to the 
backache from the gynecologic cause we have added a backaclie duo to n traumatic 
cause. The woman in a lithotomy po.sition on the operating table will acquire n 
dislocation of the lower portion of tho column, which results in backache often 
worse than the one duo to the original cnu.*-e, and wo should take c.aro to avoid 
this accident by appropriate cushioning of the table. 

DR. FRAXIv W. LYNCH (closing). — This paper really started as an obstetric 
follow-up study. We discovered incidentally that wo cured 75 per cent of llio 
women who could wear a pessary. Tho uccond part of tho material for this paper 
was prepared from a follow-up study of 500 casc.s, which Dr. J.Iaxwcll did, on the 
function of tho ovaries after hysterectomy. A.s wo proceeded with this work wo 
tried to observe tlio posture of these women. We were familiar with Dr. Dickin- 
son’s work, nnd made silhouettes of these women to see tho effect of po.sfuro, and 
wo tried to obtain careful histories. Wo always studied their feel. There are 
two kinds of flat feet, the congenita! type wliich docs not bother them at all, and 
the acquired. Wo also take into consideration tho flexibility of the spine, ascertained 
by bonding tho patient over. Alost of these women were young bocauso they 
camo from our obstetric clinic nnd therefore they were not tho typo of people 
who would have ptosis from inflammatory conditions. 

Wo do bcliovo that tho series is large enough to convince us, particularly if wo 
take into consideration tho experience of tho urologists, that tho pelvic congestion 
has a great deal to do with sacral backache. 
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Dr. John A., McGlinn, Philadelphia, Pa., read a paper on The Treat- 
ment of Granuloma Inguinale with Tartar Emetic. (For original 
article see page 665.) 

DISCUSSION 

DD. EDWARD A. SCHUMANN, PHiiiADELPHiA, Pa. — This mattBr of granuloma 
inguinale brings up so interesting a phase of American medical history that 
it is well worth a brief review. When I was an interne at the Philadelphia 
General Hospital, these cases were always to be found in various departments of 
the hospital and were diagnosed and treated according to the predilection of the 
particular specialists to whose wards they were assigned. In the department for 
tuberculosis this disease was termed lupus, in the gynecologic ward it was epi- 
thelioma of the vulva and in the venereal service it became syphilis. This went on 
until 1920, as Dr. McGlinn has stated, %vhen there occurred a case in Bellevue 
Hospital in which Dr. Douglas Symmers became interested. While studying the 
case. Dr. Symmers was showing an Argentine medical visitor through the wards, 
who upon seeing the patient remarked that it was a well developed ease of granu- 
loma inguinale. The case was later reported by Symmers and Frost and if I am 
correct, was the first recorded American incidence of the condition. 

The one note with regard to the treatment of granuloma inguinale wliich I 
would emphasize is that one should be exceedingly careful to exclude the disease 
before attempting any operative procedure. 

DR. ROBERT T. FRANK, New York City. — ^The question of granuloma in- 
guinale has interested me greatly since I encountered a case in Colorado. Two 
operations for carcinoma had been done on this patient in a neighboring state. 
The condition responded to treatment with antimony but afterward became re- 
sistant to it. Because of the severe joint pains resulting from the injections these 
patients can only stand a certain amount of treatment, and usually return only 
when they grow worse. 

Recently in New York I saw a white patient with what appeared to bo a granu- 
loma inguinale. It is surprising that in an adjacent city like Philadelphia cases of 
granuloma should be so numerous, wliile in New York there should be so few seen 
although our attention has been called to it. Other localities have been referred 
to as endemic centers. 

I see no reason to mistake tuberculosis for granuloma. It is not, in my opinion, 
identical or confusable with granuloma. In the first place, the exuberance of 
granulomatous tissue is not similar, and it has not the same tendency to spread. 
Unfortunately, the granuloma inguinale is an uncharacteristic lesipn without specific 
histologic criteria. The Donovan organism has never been proved to bo the actual 
causative factor, because Koch’s postulates have never been fulfilled. 

I would like to ask Dr. McGlinn in how many of these cases the Wassermann 
reaction was positive, because luetic infections of the vulva sometimes assume 
shapes which even practiced dermatologists cannot diagnosticate as characteristic. 

DR. FRED L. ADAIR, Minneapolis, Minn. — I have seen only one case of this 
sort in all the years I have been on the service at the Minneapolis Gcner.al Hospital. 

The patient gave a history of menopause ten years previously. It was first 
diagnosed primary carcinoma of the vulva. The diagnosis on biopsy was somewhat 
obscured by the fact that flics had invaded this growth and there was a good deal 
of inflammatory reaction. However, an ultimate microscopic diagnosis of granuloma 
was made by the pathologist and this patient was treated with radium, in 1915. 
She had a considerable adenopatliy in the right inguinal region. The largo mass 
was incised and treated with a radium tube and radium needles were inserted in 
the groin. Subsequent biopsy showed the recurrent mass to be a squamous-cellcd 
carcinoma. 
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(Tlic do(ior Fltowcd a pcoonil slide xvith tlio strikinp improvement Hint 1ms taken 
place. Tlio next, slide sl^o^Ycd complote lieaVinp.) I saw tlie case jnst llic day 
before I left Atinneapolis, uiul she showed evidence of a slight recurrence. 

Dll. WIELTAM r. HEALY, Kr.w Yokk City.— T he quc.stion of the possible 
.similaritv between gramiloin.a ingiiin.alc and c.sthiomenc has been brought up. Tliore 
is a very definite clinical distinction. Gr;imiloma inguinale i.s a painlcs-.s Ic.sion; 
esthiomenc is an intensely painful, lesion. I reported a c.asc of osthiomcne, in 
discussing .a paper of Dr. Taussig hi two yc.ars ago, which was under my rmper- 
vision for a period of some months. Tlic wonmn was pregnant and wo had to 
keep her constantly under the influence of morphine. 

I have at prc.sont two cases of granuloma inguinale under my supervision at 
the Alemori.al Hospital.* One i.s a colored .and the other .a white woman. Kadium 
has helped the colored patient, but only temporarily. Wc resorted to t.artar emetic 
also with benefit for a lime, and then there was recurrence of the lesion. T feed 
that Dr. Adair has boon very fortunate in his case in getting such a complete 
cure for even .such a short period of time. I think that it war. possibly largely the 
result of his surgical treatment of the case. 

DU. JOHN A. MC CLINK (closing). — The fir.st case I reported some yeans ago 
ns tuberculosis of the vulva xvns showai before some of our- ]mstgradu:itc students. 
If showed a four-plus Y’asserinnnu and was jjromptly diagnosed by the students 
as a c.'ise of syphilis. Then I tried to impress uj)on (hem that l>ecanse a ]iationt 
had syphilis was no reason why .she should not have another disease in addition 
to (ho syphilis. In our c.a.sc.s few have shown po.sitive Was.sermaun reaction, but 
the lesion has been absolutely not influenced by antisyphiiitic treatment. As Dr. 
Frank has said, the histologic study of granuloma is not typical because it show.s 
.syphilitic granular tissue witli .a number of leucocytes, the same condition which 
you find in other ti.ssue. 

Itcferring to Dr. Adair's very favor.ablo result with the use of radium, while on 
the screen it looks like gramiloma, I would almost doubt the correctness of the 
diagnosis, for in our oases radium has had no influence whatever. In some of our 
cases, however, x-ray did influence the lesion, but the nmonnl of x-ray necessary 
to bring about a favorable result is so great that you have to discontinue the 
x-r.aj- treatment bcc.ause tlio skin will not stand a sufficient dosage to bring .about 
any sort of a favor.ablo result. 

If lias not been proved that the Donovan organism is the cause of granuloma. 
Wliilc you can grow it in broth culture, inoculation experiments have never produced 
granuloma. Furtlicrnioro, implantation of the growth by inoculation of the lio.althy 
part of the body has not produced granuloma. tVo foci, however, that the Donovan 
organism docs possibly play a part bocanso after a second dose of tartar omolic 
the organisms disappear" entirely from the smears nnd cannot be obtained again. 

I feel tliat so many mislnkes in diagnosi.s have been made in this lesion, and so 
many operations done or p.nticnts condemned to n long period of siifl'ering with- 
out soinolhing being done, that it is worth while to cmphasir.o the entity of this 
lesion and its specific treatment. 

Dr. J. C. Litzenrerg, ^linneapolis, Minn., read a paper on Tlio Rela- 
tion of Basal Metabolism to Sterility. (For original article sec 
page 706.) 

DISCUSSION 

DR, WILLLAM P. IIEALY, Nnw York City. — The question of sterility, of 
course, is one constantly presented to the pelvic surgeon and to the obstetrician for 
.solution, and frequently it is unsatisfactorily solx'cd in the apparently healthy 
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■woman. That is the group to which Dr. Litzenberg, as I take it, refers in his 
paper, not the definitely endocrine type that is identifiable by outstanding symptoms. 

I feel that the ideas presented by Dr. Litzenberg are worthy of very earnest 
study and consideration. His statistics indicate that undoubtedly by a careful 
selection of cases some of these women -will conceive if appropriate treatment over- 
comes their low basal metabolism. 

DR. HENRY T. HUTCHINS, Boston, Mass. — ^We must remember that a lowered 
basal metabolism, of course, is not always of endocrine origin; that the metabolic 
rate may be lowered in a great many ways. It may be thyroid failure, pituitary 
failure, and also may be due to fatigue or general inanition. Therefore I think Dr. 
Litzenberg has stated facts correctly when he says thaf we must regard a low 
metabolic rate as an indication of a cause rather , than the cause itself of sterility. 

Dr. Lawrence, of Boston, found in his cases of thyroid failure 40 per cent of 
sterility. In going over his cases he had found two males who had thyroid failure 
and they both were impotent. But I think in general we must not place all the 
blame on the endocrines, although there must be something from the endocrine side. 

DR. DONALD MACOMBER, Boston, Mass. — I have recently thought we are 
dealing here •with a real clinical entity. I believe there are two periods during a 
woman’s life when this entity is particularly called to our attention; one, during 
adolescence when there is a delay in the appearance of the menses; and secondly, 
after marriage when there is so apt to be sterility. I believe that this entity is 
characterized by more than just a low basal metabolism in many instances. In 
many of these cases we see an increase in the weight over the normal, an amenorrhea 
of varying length from one to many months, or a scanty menstruation which may 
be associated with irregular periods. These are not cases of myxedema. They are 
young women as a rule; they have no mental disturbance; and apart from a 
slight general inetficiency they have no other symptoms than those mentioned. 
After the administration of thyroid they almost invariably state that they are more 
energetic, and are more normal. 

In the past year or more, since our attention has been called to this subject, we 
have had the basal metabolism done on 45 cases where an endocrine disorder was 
suspected. Of these 20 had a basal metabolism of minus 10. These patients were 
occasionally of normal weight but usually the weight ran from 20 to 25 pounds 
and occasionally 35 pounds over so-called normal weight for their age and height. 
There were no signs of myxedema. Occasionally one would encounter a palpable 
thyroid. One case was a woman of 18, unmarried, with an infantile uterus. She 
had a basal metabolism of minus 35. In the married women the uterus was some- 
times bordering on the infantile, but usually well within normal limits. 

DR. J. C. LITZENBERG (closing). — The “shotgun” glandular tablets of 
pharmaceutical houses all contain thyroid which is practically the only endocrine 
which gives any result by mouth, and whatever results there are usually come from 
the thyroid extract. The use of any of these tablets is inadvisable. The fact that 
low basal metabolism is not always of an endocrine origin is the reason for my 
statement that it may be a cause, or the index of a cause. We have plenty of 
cases of low basal metabolism tliat may be successfully treated by simple feeding. 

This investigation has led us into many bypaths; for instance, we found men- 
strual disturbances in 40 per cent of these women, which compares well ■with the 
39 per cent of sterilities, indicating that there is a hormonic influence. I hesitated 
to call this condition hypothyroidism. I don 't know what it is, it seems to bo an 
entity, which responds to thyroid or iodine medication. I never give thyroid extract 
or iodine ■without a careful study of the basal metabolism. I consider it reprehen- 
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siblc to kIvo Uiyrokl to nny c?iRP of slorilily unless the basal metabolic rate justifies 
its use, nml I'urtlionnore the rate must be controlled from time to time so that the 
medication can bo regulated. 

Dit. ALruED Bakkr SPAiiDiN’G, San Francisco, Calif,, vend a paper on 
Hemostasis in Vaginal Hy.stcrectomy for Procidentia (The Ligation 
of the Latci’al Yesieoulerine Ligaments for the Control of Hemor- 
rhage in Vaginal Ilysteroetomy for Conditions of Prolapse of the 
Utonus with Cystocelc). (For original nrtielc .sec page 055.) 


DISCUSSION’ 

DP. .1. IVDSliEV DOVf'.K, W.nsiusCiTOK, D. C. — llcmdstmds should bo tlioroughly 
praotieod but there are different methods of fecuring it. In doing vaginal byslcr- 
ectomy for c.vstocole, prolapsus and jirocidentia T have followed the plan to pecure 
hcmost.asis with a modification perhaps of the Mayo jirocedure, namely of mnhing 
a T sliaped inoision in front of the cervix in the anterior vaginal w.all .and not 
pcpar.ating 1>nck far enough on either side to involve the uterovesic.al lignmcntH, 
carrying the incision as near the pubie. region as necessary. This is more jieccFsary 
in the case of tlie prolapsus of tbe urethra than in tlie ease where there is no 
prolapse. Before cntoriiig the peritoneal e.avity, 1 first mabe .an ojiciiing into the 
ciildesne, of Douglas. Dr. Spalding raid, I ihiiilc, that he does that las', but I 
do it fir.st. Then 1 open the peritoneal cavity, anteriorly dissecting back the thin 
flap, Next I bring down tlie fundus of tbe uterus put on a broad clamp .as close 
to tbe uterus as jmssiblo iucbiding fallopian tube, ovnriau ligament, tbe whole of 
tlio broad ligament, tho nterosaern! and nferovcsical ligaments, Tl may be iiocoss.ary 
to use two clamps, but gcuerally one clamp is r-uflicient on each side. Tho two 
sides arc brought together by a .viewing machine lock stitch so that every part, of 
one side is approximated to (ho other pide. There is none of citlier latcr.al Plump 
that is not included in the body of this suture material. Tlien bringing the upper 
part of that suture line forward it is .sutured at the junction of the urethra with 
the bladder. If there is a urethrocele the dissection is carried forward so that I 
can get a bite on the periosteum just a little to the side and behind tlic piibie 
arch. Two sutures arc placed on either pide in (his broad ligament shelf that has 
been constructed securing it anteriorly. Another suture may be necessary. I^or the 
two side sutures and tho niidliuo one I have used strong chromic catgut. 'J’ho 
vaginal mucosa from side to side is united (o protect tho fascial layers. Wc have 
always one weak point here. We have bnilt up n strong phelf anteriorly but wc do 
not know yet, unless we have nmisualh' strong uterosacral ligaments, whether 
wc shall get a strong pull upward and backward. If these ligaments arc torn 
away form the sacrum, wc camiol repair (hat injury by (ho vaginal route. This is 
alwnj-s a weak point in the %'aginal operation. 

In tlie posterior opcr.ation the all important thing is to bo sure that you get 
tho fascia from tho (wo lateral sides brought in in front of the rectum' Next 
in importance is to pull the rectum upw.ard to obtain a good pelvic support, pro- 
vided the uterosacrals arc strong. Wc are going to h.avo some failure.s in this 
procedure, although I believe they are small, at least they have been with me, 
but they arc largely duo to iucflicioncy of tlio utorosncnil ligaments. 

DE. BOBBIIT T. DBANK, Nrrw "5 ouk City, — ^You might bo interested in tho 
two cada\cr dissections which T made some years ngo in which those ligamouts 
can be viewed from above. I would suggest that they bo called tho puboutcrino 
ligaments because that describes tho attachment on both sides. T. do not consider 
myself competent to discuss Dr. Sp.alding’s Icclmic because I do not do vaginal 
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hysterectomy for prolapsus. I think that if 'vve have preserved the uterus in a 
prolapse operation in case of recurrence, wo are in a much better position to do 
further work than after the uterus has been removed. I would like to know what 
the indications are for selecting vaginal hysterectomy. In my material there are 
a number of cases in younger women where prolapse has occurred and in which I 
would hate to sacrifice the uterus. 

In my cases from 1925 to the present time I found that out of 180 cases of 
repair, there were 56 cases of prolapse in which 42 ventral fixations were performed 
and 5 Alexander’s. The Alexander operation is done in those cases in which the 
abdominal wall is unduly flaccid and therefore would allow a certain amount of 
sagging in the erect posture. In some cases the cystocele predominates, in other 
cases the rectocele. I am very often able to cure the rectocele rather than the 
cystocele. In the cystocele I use my own technic. My main object is to preserve 
the pubocervical (uterine) ligament. I do not separate the bladder as extensively 
from the fascia as Eawls does. We think it is important to preserve the vascular 
layer. The fact that all of us have a certain number of recurrences of the rectocele 
or the cystocele shows that no technic is as yet perfect. 

DE. GEOEGB GEAY WAED, New York City. — ^As to the hemostasis; I long 
ago learned from Dr. J. Eiddle Goffe to put a ligature at the base of the uteropubic 
fascial ligaments to control the bleeding. It is an important point in the technic. 
Personally I object to the term "high rectocele” because I think in a great many 
of these cases it is not truly a rectocele but is really an enterocele, a hernia in 
Douglas’ pouch. A failure is very often due to this fact. Therefore my technic 
in these operations is, after removal of the uterus to dissect out this peritoneal 
sac. You can then see the uterosacral ligaments and it is not difficult to unite 
them with linen sutures. By this procedure the liability of a hernia forming from 
above is eliminated. We have proved this by our follow-up in the majority of 
cases. We have some failures and those are due, as Dr. Boveo has pointed out, 
to the fact that the uterosacrals are so weak that they cannot provide sufficient 
support. Follow-up shows that our percentage of failures is small, and it is always 
only a small hernia that forms. 

The operation of Dr. Spalding procures a proper pelvic floor and particularly 
takes care of the rectum by lifting it up. I believe I coined the word "rectopexy” 
for a procedure in which the rectum is lifted up and fastened to the undamaged 
part of the vagina where the fascia is intact. So far as the anterior vaginal wall 
is concerned we can cure practically all cystoceles but the the weak point in these 
operations lies in the fact that the uterosacral ligaments may be attenuated and 
inefficient as support. 

DE. E. M. EAWLS, NE^v York City. — All of us get equally good results in 
operating for prolapse if our technic is based on an anatomic repair of the injujy. 
In doing operations for prolapse an understanding of the anatomy is essential, 
especially when dealing with younger women. In the woman well past the meno- 
pause extensive dissection is contraindicated and restoration of the anatomic func- 
tion not necessary. In selected cases of this class I still do a Watkins’ inter- 
position operation. 

Looking from above into the pelvis wc see fascial bands extending out into the 
base of the broad ligament, and here I would differ from Dr. Spalding and would 
call these the cardinal ligaments rather than the lateral vesical ligaments. On a 
lower plane are the secondary lamellae of the pelvic fascia — the vesical or lateral 
vesical lig.aments, the rectal and the rectovaginal layers. 

In my operative work I do not make the T-incision for unless one is very 
careful one is apt to cut the supporting structures. I make an incision from the 
meatus to the cervix, through the thickness of the anterior wall and demonstrate 
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the bladder which is pushed off from the underlying tissues by blunt dissection. 
Next by .sharp dissection, for a .short distance, on citiier side the fascia i-S hoparated 
from the vaginal mucous mombrano when n definite line of eleav.ngo is reached and 
Iho supporting struclures arc demonstrated. On tho posterior wall n somewhat 
similar method i.s done in first identifying the rectum. Aly metliod in dealing with 
prolapse is, to do an anatomic repair in women in the childbearing period, a vaginal 
hysterectomy and anatomic repair in women in the early menopause, and .a Watkins’ 
interposition in elderly women or those not yfitysically suitable for extensive dis- 
section. 

In high rcctocelc I ajsprccialc Dr. Ward'.s work on cntorocelc— it is now tny 
custom to look for cntcrocelo and \s-horo it occurs to obliterate the cnldesac and 
repair tlio injury to the vaginal vault ns well as tho injury to the anterior and 
posterior walks. 

Dlb .TOSDPII L. BAKR, Cmc.vuo, Ii.ii.— .lust a word to contimio Dr. Bawls’ 
thought. 1 believe, tlint in most cases of prolapse there is a congenitally deep pouch 
of Douglas and, therefore, in aocordnnce with what Dr. Ward .said, the thing to do 
is to obliterate the bottom of tlic pouch. 

DB. ALFBKD B. KPAT-DING (clo.sing). — 1 luivc never seen the cystoeele cured 
nl tho time of operation by the Mayo technic, and if it is not curia! then I cannot 
see why you do not. always li.avc a recurrence. 1 do not believe you can cure tlic 
cystocelo avithout cxpu.sing the bladder, ligating separately the uterove.'^ical ligaments 
and getting the bladder uj> out of the way. 1 do not belicvo it is possible to pre- 
vent recurrence by including in a mass ligature the \ilerovc.sic.al and the broad 
ligaments and tlicu sewing the stumps under the bladder, because the cy.stocele is 
below this point. 

In regard to what wo do for recurrence after some one has done a vaginal 
hysterectomy: I do not know of anything more dislieartoning than to nttempt the 
repair of these eases. I have at times succeeded in making a transver.«e inci.sion 
through the scar at the vault of the vaginal wall, separating tlic bladder again 
and overlapping the f.nscia. Unfortunately, the fascia was often found to be 
atrophied and the result has not been good. Ono cannot get a good result unless 
the surgeon has supported the bladder at the time lie did the vaginal hysterectomy. 

The question has been asked ns to when wo take the uterus out. We do not 
take it out if it is very large, because we have found that it is dangerous to do 
extensive repair work below and then to open the abdomen and do a hy.stcrectomy. 
I would prefer to do the vaginal work first and the socondary operation some 
time later. 

Dr, Ward’s reference to the deep cnldesac is an important point, lie has sliown 
us how to lake care of that properly. 

Dr. Bawls spoke about tho cardinal ligaincjits. To my mind there is no such 
thing as a cardinal ligament. Ono finds condensations around the blood vessels and 
around the ureters and nerves but they nro not ligaments. I believe in all our 
plastic work wo must use tho principle that if wo are to improve tho posterior 
support wo must suspend the posterior vaginal wall on tho broad and tho sacro- 
uterine ligaments. 
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Dr. John C. Hirst, 2nd, read a paper entitled Suppression of Urine in 
Connection with Pregnancy. (For original article see page 673.) 

DISCUSSION 

DE. PHILIP P. WILLIAMS. — The inability to void urine in most pregnant 
women is easily explained by retroversion of the uterus in early pregnancy; 
in late pregnancy by impaction of the head, and by toxemias from the congestion 
which occurs during eclampsia. The cases that Dr. Hirst has reported are rather 
unusual and much more interesting. In the 12 eases of suppression of urine in preg- 
nant women that Eolleston observed, in which autopsy was done, there was a history 
of previous underlying nephritis, and he does not believe that acute nephritis occui’s 
except in the woman who has had previous kidney disease. In eclampsia where the 
urine is almost entirely suppressed before death, the kidney picture is much like that 
of an acute necrosis of the cortex. I recollect two such cases. 

DE. GEOEGE W. OUTEEBEIDGE. — I should like to mention a case showing to 
what degree kidneys recuperate from an intense toxic condition. Some years ago I 
had a case of poisoning from a mercurial douche in which the woman was completely 
anuric for about fifty-four hours and had 2C0 mg. of blood urea nitrogen. This 
woman was pregnant and had taken the douche for the purpose of bringing on an 
abortion, which she accomplished. W'o decapsulated both kidneys, and after a stormy 
career with many complications this woman eventually recovered. She was in the 
hospital from the end of May to the middle of September. (See Journal American 
Medical Association, Jan. 13, 1923.) The interesting feature in this case was that 
about a year later this woman became pregnant again. I was anxious to sec how 
those kidneys, which had been subjected to that terrific breakdown and anuria for 
over fifty hours, would now carry on through a subsequent pregnancy. She entered 
the hospital and had careful blood chemistry studies made, which showed perfectly 
normal conditions. We sent her in nith the idea of interrupting the pregnancy, but 
this was not done. She had some vomiting, which she eventually got over, and went 
through the pregnancy satisfactorily and eventually was delivered of an entirely 
healthy child. She is apparently an absolutely healthy woman today, I think this 
case is of interest in showing that Iddneys that have been subjected to tremendous 
toxic conditions can recover, in a comparatively short time, to a state where they will 
carry through in pregnancy. 

DR. EDJIUND B. PIPER. — The introduction of mercurochromo in the 'vein, will 
in the fulminating tj-pe of sepsis cause acute suppression of urine. I have reported 
thirteen such cases followed by death. I don't believe that mercurochromo should 
ever be given when there is evidence of acute nephritis. 

DR. B. C. HIRST. — In these cases one should endeavor to make a diagnosi.s be- 
tween apparent and real anuria. Tliat was the problem which pre.sentcd itself in the 
cases reported. Apparent anuria is diagnosticated by ureteral catheterization. One 
may draw a. pint of urine out of the pelvis of one kidney in a woman apparently 
anuric. The commonest cause of a real anuria is mercurial poisoning. 
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3:)R. HIRST (cloi^ing).— Ill tuiEWcr to Dr. OulcrbridRo’.s qurstioii, (ho pronounced 
liydnuiophro?!? OJi tlic loft pido wns quite recout. At fix inontliH it wnB not very 
noticeublc, Imt (here was foiuo dilatation in tlio loft pclvip. A mouth later, after 
loavinp: catheter in the loft ureter on three oeeaFioiiF, the condition was practically 
cured v.-hon the patient avur diFolmr/tcd, (ho left kidney holding only a moderately 
increaFCd amount of urine over the normal. 

Bit. WiLTiTAM K. Niciioe?ox rctitl a ])nper ciititlccl Oerlain Observations 
Regarding' Prolong-ation of Pregnancy. (For origintil article .see 
page 745 .) 

DLSCU.SSION 

DR. RICHARD C. XORRI.S. — Thi? very eoriKorvative prcFontation is to bo com- 
mended. In I’raiice and Austiiu .”.00 dny.s is given as (he legal limit for full term. 
In England and this country it is ba'^ed on n study of the individual case. The 
lanid of modern physiology is that conception really begins during the week preced- 
ing the missed period, but the tijiio of expeeted confinement has been based upon 
the last menstru.al period, a time when wc kimw the woman is not pregnant. Dr. 
Nicholson should not stioss the cow ns a standard for studying women. The sex of 
the newborn cow has been deteriniacd very acfurately by studies of tho maturation 
of the ovum and regulating tho date of impregnation. Not so with the woman whose 
ovum dnes not mature in a similar manner and in uhom the date of impregnation 
cannot be regulated. .V woman does not. as a rule, go very much over time or fall 
into labor very much ahead of time, without ati o?;plaua(ioa for it. There i.s, how- 
ever, .such a thing n« prolongntifu of pregnancy, and there is such a thing ns danger 
to mother and child from this condition. It was interi"-(ing to look over recortbs in 
the Preston Retreat ns related to thi.s .subject. In the first 0,000 cases of my ser%*- 
icc, in which we .seldom induced labor for pndojigntion of piegnancy, there were I-lO 
cases of induction (2.S per oont). Of thc.'-e, only I." were for prolongation of prog- 
nancy; that is once in .'ir,.'! cases. As iny experienro grew I found many difileult- 
labors, with high forceps nnd overgrown b.abic.s with extensive lacerations, sometimes 
partially detached placenta, in the cases permiltefl to go loo long beyond calculated 
term. I then made it a rule not to pennit a case with a floating head to go more 
than ten days beyond carefully calciilafed term. In the bast 3500 cases we have 
induced labor SS times for all causes (.5.R per cent), and 21 times for prolongation 
of pregnancy, or 1 in 0." cn>^c.s. .Studying the infant morlnlily in which wo induced 
labor for prolongation of pregnancy, we found a marked improvement. In two cases 
labor was induced on dead babie.s, due apparently to prolongation of preg 7 iancy. 
.lust today a woman thought she was at her term, but after careful study of her 
history wo concluded that .‘^ho was probably about three weeks overdue. Yesterday 
she was in labor all day nnd her baby was dead. To deliver tho shoulders, amputa- 
tion of both arms was nccessarj-. The baby’s weight was nine pounds and fourteen 
ounces. That woman had , given birth easily at teim to other babies weighing 7J^ 
and 8 pounds. One has to make some fixed rule for guidance, — a time beyond which 
one will not let patients go witho\it the c.arefni special study that Dr. Nicholson has 
outlined. My rule now is ten d.ays. First, wo consider nn accurate history as to 
menstruation and fetal movemonts. Tlie more nneortain the history the more nneor- 
tain is the conclii.sion in that particular case. Second, as to tho smo of previous 
children and the character of previous labors, if a nuiltipara, with the pre.sumption 
that each child up to the fourth will probably bo progrcssivcl.v larger. The si;;c of 
tho pelvis must be accurately known. Tho .stature nud sir.e of tho father ’s head. Is 
the patient an elderly priraipara? 'Is the position occipitoposferior, resting high at 
the brim, incompletely flexed and with no dci^cont into tho pelvis? Is it a breech? 
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Such eases are prone to prolongation of pregnancy. The oftener I see a woman in 
the ordeal of labor the more I am convinced that her nervous system is a very 
important factor as to how her uterus will function and to what extent pain will 
inliibit uterine function. As some women vary in their ability to digest a meal, so 
the uterus may vary in its function during labor. The proper functioning of the 
sympathetic nervous system is of the greatest value. "When it fails it may make her 
obstetrically unfit. Prolongation of pregnancy often occurs in this type. The 
modem, neurotic, nerve-stressed girl of ultrafashionable life, when labor begins, 
often goes to pieces, and you have to resort to narcotics and anesthetics early and 
more often deliver with forceps after helping dilatation by some mechanical means. 
When this type is allowed to go too much overtime, aU these difiiculties will be 
magnified. Now what is the danger of inducing labor for a woman who has gone 
ten days over her time, in whom you find, after this critical study, some of these 
conditions to make you believe that she has rather a difficult labor ahead of her? 
Naturally, infection is thought of as the greatest danger. In all my experience I 
have seen but two women die from sepsis following induction of labor, and they 
died after induction of labor done by someone else, and subsequently I was called 
upon to operate — on one of these a cesarean section. I have never had a patient 
die after induction of labor done by myself for prolongation of pregnancy. The 
inherent dangers are dependent entirely upon the one who does it; his technic and 
the ■ subsequent handling of that case. Once in 300 cases prolapse of the cord has 
jeopardized the fetus. There is, of course, a greater degree of aseptic technic re- 
quired in induction of labor and delivery of the patient than in a normal delivery. 
I think it is often apparent to those who have a wide experience that patients who 
go ten days or two weeks over the calculated time often have large babies, with 
large well-ossified heads, with more obstetric complications and more skill required 
at delivery. I often say, I think if nature permitted the modem woman to have 
her babies at eight or eight and a half months it would save a lot of trouble. I 
believe that prolongation of pregnancy has its added dangers. If I have a primi- 
para and she goes ten days overtime, the head not fixed in the inlet, and especially, 
if she has a high posterior occiput; if she is not obstetrically fit; if her pelvis is 
on the border line as to size, I usually induce labor by the simplest means at my 
disposal. I think Dr. Nicholson has overestimated the value of measuring the head 
with a pelvimeter. I would rather depend upon palpation of the head overlapping 
the symphysis and the accurate measurement of the pelvis than to hope to reach a 
conclusion by attempting to push the head into the pelvis. 

If the patient goes ten days beyond the calculated period, suppose there has been 
an error in her menstrual history and suppose we make an error of acting two weeks 
too soon, the infant will not be endangered. In multiparas there is a wider field 
for interfering even more promptly. The woman who has had one or two normal 
labors comes to term with the head riding high above the pelvic inlet, perhaps a 
posterior occiput, and her pregnancy is prolonged. She gets nervous, her family is 
nervous, her body chemistry is under stress, she sleeps badly, and daily she becomes 
less fit, obstetrically, for her labor. It has been as much to my comfort as to my 
patient to have her enter a well-equipped hospital and, after taking a large dose of 
castor oil, the following day, under strict aseptic precautions, to dilate her cervix 
with two fingers, gently detach the lower pole of the fetal sac and give her five 
minims of pituitrin. The intermittent dilatation is continued for twenty minutes. 
"With few exceptions, labor begins. Anything that makes labor easier for the woman, 
she deserves to have. Bringing on labor in a hospital properly equipped is not to 
her detriment, as I have done it over and over again; and as my practice and my 
experience has grown I have resorted to it more and more. I do not wi-sh to convey 
the idea that I believe in confinement by appointment: but I believe that, with 
hospi{,il equipment, if these cases of prolonged pregnancy arc so treated, instead of 
waiting perhaps two or three weeks for Nature, the obstetrician is not taking ad- 
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vantnRC, for liis palicnfr. ’ real henolit of the pood lliinps that have conic out of the 
past and is clinplnp to what 1 heliove is bohind tlie times, 

BIv. GEOltGE M. BOyt).~I believe that it is cxcoedinply tare for a woman to 
po over the nnnnnl lenptli of p.'*.(nti(tn. In crises where the prcpnancy rccnia to bo 
prolonped, it is usually an error on our part broiipht about by our inability to deter- 
mine just when eoneeplion took place. 1 apreo with Dr. Xorri.s that wc should study 
earefully the patient as .••he nppronehes term and note nay fcto-jielvic disproportion. 
One objection to the Miiller 10^1 is that it often nocc.ssitafes full anesthesia. I do 
not believe in the routine induction of l.abor at lenn ns has been recommoiulcd. To 
follow out such a course v.-ill invite trouble, for the nictliods of indtieinp labor arc 
not always satisfactory. ’iVlien A'lo-pelvic disproportion exists, a te.st of labor is 
invaluable, for a normal labor with a Inrpe infant is apt to bo .>--afcr than an induced 
one with a smaller infant. 

DR. CIIAKEE.S AtAZER.— Kepardlcss of whether the unborn baby is postmaturo 
or two iveeks .^hort of term, if, in our opinion, the head as compared with the inlet 
of the pelvis is prowinp loo larpe, it is onr duty to prevent dnmapo to mother and 
baby by inducinp labor ns near term as possible. ^Yh^ther wc use the classical 
methods of pnupinp the sire of the head or a method of our own, wo can easily fore- 
tell a tendency to overprowth. I induce labor in these cases by pivii’p castor oil, 
quinine and piluitrin, whicli is successful in .six out of ten cases. In the unsucccs.s- 
ful cases I lot nature lake her course inther than resort to instrumental induction 
of labor, because I honestly believe that a version or even a cesarean section is no 
more baxardous to mother and baby than instrumental induction of labor. 

DR. XICIIOLSON (closiiip). — Dr. Piper is perfectly correct wlicn he speaks of 
the early ossification of the sutures in fontanels and, as I said in my paper, I 
thorouplily apreo that such cases arc often not postmaturo at all. It lias been 
proved that the x-ray will not help in determininp U\c question of maturity, based 
upon the condition of the sutures in fontanels. I am also tliorouphly in accord 
with Dr. Boyd's disinclination to induce labor without very definite indications. I 
think it is a prnvc mistake for any Society sneh as this to po on record ns ndvocat- 
inp cither the routine induction of labor at term, or the induction of labor without 
very definite indications, and the whole purpose of my paper was to call attention 
to the fact that postmaturity of the unboni child is a much more rare condition 
than is supposed. I fully bclicvo that if the pcneral profession should undertake 
to induce labor ns a routine procedure, there would be a very unfortunate increase 
of morbidity and mortality. I have no special objection to tiio surpically trained 
obstetricians' adoption of the plan of routine induction, thouph I personally believe 
it is an uncalled-for procedure, but this is a tot.ally different question when the pen- 
crnl profession is advised to interfere in prcpnancy, ciflier bocanso the earliest esti- 
mated date for the delivery has been passed, or because it is more convenient to the 
doctor and the patient that labor bo brought on at a certain specified date. 


Dr. CnARLES S. Barnes read a paper entitled Occipitoposterior Posi- 
tion. (For original article see page 734 ..) 

DISCUSSION 

DR. JOHN C. APPLEGATE. — I am convinced that nothing gives rise to greater 
traumatism, both maternal and fetal, than the conduct of dclivorj’ with the diam- 
eters of the head in the pch-is not properly correlated, as in the occipitoposterior 
position. .With regard to the frequency of tlio occipitoposterior position, I am very 
sure that 25 to 30 per cent of the cases I see are occipitoposterior positions and 
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require interference. The next point is the early recognition of this anomalous posi- 
tion. It is not unusual for us to hear that “the forceps have slipped” and nine 
times out of ten, they have been applied to a head in an unrecognized occipitopos- 
terior position and tlie tenth is perhaps a iiydrocephalic head or some other patho- 
logic condition. I have in mind at this moment a patient whom I saw not long ago 
where three physicians had attempted to deliver with forceps. The woman had a 
relatively contracted pelvis and the child was in an unrecognized occipitopostcrior 
position; each physician took a turn and the instruments in each instance failed to 
hold; the third doctor was a big, husky fellow and he perhaps got a better grip on 
the head than the others. "When he pulled something had to give way, with the re- 
sult that there was a dead baby, complete laceration of the perineum, and infection 
of the woman. The early recognition of this condition is most important. The fetal 
heart sounds, the palpation of the fetal back and small parts are fairly reliable 
diagnostic signs, but not absolutely reliable; the fontanels and the suture lines arc 
very reliable, although errors arise ofttimes. When labor is not progressing nor- 
mally I have no hesitancy in introducing enough of the hand to palpate an ear or 
the nape of the neck, to be sure of the position before any attempt at delivery is 
made. In regard to the methods Dr. Barnes referred to, manual rotation is a thing 
that we usually succeed in doing. I have always felt that the lower the head is in 
the pelvis the easier it is to rotate; if a right occipitopostcrior, the left hand or as 
much of it as necessarj’-, with the thumb do^vn, is introduced, and kept on the right 
side of the baby’s head so that the occiput and thumb rotate forward in the same 
relative position, pressure at the same time being made on the forehead just above 
the pubis with the other hand. It is absolutely useless to rotate the head unless you 
have the assistance of someone to rotate the body of the child at the same time, 
otherwise it swings back into its original position; then the application of forceps 
is necessary when spontaneous delivery docs not take place. We have applied for- 
ceps in tlie reverse position, but not with the view of rotating the head, but rather 
to hold the head and rotate it while the body is being rotated. With the application 
of forceps simply for the purpose of rotating the head, incalculable damage may be 
inflicted upon the baby. I am always apprehensive about doing version with the 
occipitopostcrior position because it is more difficult to estimate the comparative 
dimensions between the head and the pelvis in the occipitopostcrior position than m 
the occipitoanterior position. 

DR. BARTON COOKE HIRST.— The best method of dealing with occipitopos- 
terior positions, is always to deliver them by the Scanzoni maneuver. It requires 
only half a turn of the wrist, without the exercise of any force, if the rotation is 
done at the right time, namely, when the greatest head diameters are out of the 
bony pelvic outlet and the scalp appears in the partly dilated nilvar orifice. There 
is a tj'pc of contracted pelvis with diminished width in the outlet in which it may be 
desirable to apply the Scanzoni method in reverse. If one attains sldll in this 
maneuver by practice on the mannikin and the living subject ho soon comes to re- 
gard an occipitopostcrior position as no complication at all. 

DR. J. 0. ARNOLD. — I am in entire sympathy with the statement, that the more 
or Jess frequent occurrence of persistent occipitopostcrior po.sitions is no longer a 
matter of any serious concern because of the ease with which Dr. Hirst can dispose 
of them. I feel the same way, but I have arrived at my feeling of safety in the 
handling of these cases, from an experience quite ditferent from that of Dr. Hirst, 
because I know I can quickly and safely rotate the occiput manually. Manual rota- 
tion is a safer method to teach to beginners and to men of limited experience on 
obstetrics. It is certainly attended willi less danger to both mother and child in the 
h.ands of tliose who are not experts, than instrumcnt.al rotation, or most other meth- 
ods that have been proposed. 

In a recent reviev.’ of -100 consecutive deliveries in private and consultation pr.ac- 
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tico, there wore US cases of persistent occiput posterior, — almost 25 per cent. This 
may be slightly higher than the normal percentage of occurrence, because many of 
these were consultation cases, but I am inclined to think it is not far from correct. 

Some years ago, in a paper describing ^vhat I styled the “trimanual method 
of rotating tho occiput,” I noted that out of 200 deliveries done for other 
physicians, 50 or one out of every four, vrero persistent occipitopostcrior positions. 

This “trimanual method” "was successfully used in all those fifty cases, as well ns 
in the 98 of this recent scries, and has been routinely used in scores of other cases 
not included in these groups. 

There must, of course, bo absolute certainty as to diagnosis and relntionsliips, 
and then there must bo complete anesthesia for a few minutes, which will permit tho 
manual rotation of the head and body at the same time. Tlio hand of tho assistant 
will keep the body in place, and thereby prevent tho return of tho occiput to its 
faulty position. I see no reason whatever for tho maneuver of Pr. DoLeo to keep 
tho head in place by grasping tho scalp with a tenaculum forceps. 

It is not only unnecessary, but inadvisable to try to grasp tho head with the 
whole hand introduced into tho vagina. Simply applying tho fingers of ono hand to 
the occipital polo of the head in the vagina, while tho fingor.s of tho external hand 
make suprapubic pressure on tho frontal pole — with the assistant swinging tho body 
— will accomplish rotation safely and easily. Any head that will come down into 
the pelvic cavity, can thus ho manunllj* rotated in tho pelvis, and one that docs not 
come donm, does not belong to tho class of pcr.sistcnt occiput posterior, and there* 
fore c.alls for otlier treatment. 

DU, IjEONAJID AVERETT. — I very much regret to seo that tlio writer has over* 
looked tho Kiclland forceps in tho treatment of occiput posterior. You can apply 
it in any position, which eliminates tho manual, or Sc.anr.oni maneuver, and it will 
not slip. 

DU. DAXIEL LONGjIKEU. — T his is tho class of cases with high fetal mortal- 
ity, from tho ill-judged procedure of forceps applic.ation much too early. It re- 
quires an unusual degree of skill, and if the parts be not quite dilatable there will 
surely bo a par.nlyzcd or a dead baby. Tho thing to do is to give some morphia and 
wait sufucicntly long, until the ccr\’ix is out of the way and entirely dilated so that 
it ofTcns no resistance whatsoever, and then do a version. On the basis of between 
two and three thousand versions done within the last four or five years, I can spe.ak 
authoritatively on tho subject and I think there is no way by which these cases can 
bo so satisfactorily handled. I have used tho Kiclland instrument with considerable 
satisfaction. 

DR. BARNES (closing). — I believe that the operator should treat tho case by 
that method best adapted to the condition or to the operator’s skill. Ono man can 
do manual rotation, in most cases, another can more frequently succeed best with 
forceps rotation. 

The point I wanted especially to emphnsizo was early diagnosis; not to let tho 
case drag wearily on without knowing tho condition present. This is often done. It 
is most important that tho diagnosis bo made in the finst stage of labor, not allowing 
the case to go unrelieved for an undue length of time, whether relief bo given by 
manual rotation and spontaneous dcliverj’ or forceps extraction, or by forceps rota- 
tion and doliverj', or by version and extraction. Tho method may depend largely 
upon tho man or probably much upon tho individual case. 

IVc all agree that there is room for improvement over presont-dny obstetrics. I 
personally do not have quite the equanimity, in dealing with occipitopostcrior, that 
some of my colleagues seem to have. I think that, according to tho litoraturo and 
my observation and yours, there is a largo mortality of infants and much maternal 
morbidity duo to this common anomaly. 
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HYPERCHOLESTEROLEMIA DURING PREGNANCY 

By C. E. Fluhmann, M.D., C.M., San Francisco, Caltfobnia 

S INCE tLe development of efficient chemical methods for determin- 
ing quantitatively the amount of cholesterol present in the blood, 
great interest has centered on the subject, and during the past fifteen 
years the medical literature has been flooded with numerous articles 
on this problem. The many observations that have been reported 
have brought to light much information on its occurrence in various 
diseases, on the role it plays in infection and immunity, and also on 
certain pathologic processes which it can itself set up. A great deal 
remains obscure, however, regarding its exact position in normal 
physiology, and this especially holds true respecting its presence in 
unusual amounts during pregnancy. The following review is an at- 
tempt to summarize the most important work that has been done on 
the subject and as far as possible to correlate the findings. 

The occurrence of a hypercholesterolemia during the latter months 
of pregnancy and its disappearance immediately after delivery was 
first described, in 1911, by Neumann and Hermann,^ and soon after 
by Chauffard and his school.^ This fact has been corroborated by 
many workers since then, among whom may be mentioned Autenreitb 
and Funk,® Klinkert,^ Huffmann,® and Schiller.® Other observations 
also revealed that in this increase both the free cholesterol and the 
cholesterol-esters take part (Hermann and Neumann,'^ Siemens and 
Curtis,® Bloor and Knudson,® Siemens and Stander^®). Again, it was 
shown, in 1912, by Hermann and Neumann,^^ and later by Siemens®® 
and Siemens and Stander,^® that this was not an isolated feature, but 
that it was accompanied by an increase in the blood of closely related 
substances, namely, neutral fat and lecithin. 

EXCRETION IN THE BILE 

One of the first problems that was attacked by early workers was 
to determine whether the increase of cholesterol was due simply to a 
retention in the body or to an increased production. Since normally 
most of the cholesterol absorbed is excreted in the bile, this was very 
soon taken into consideration. McNee,^® in studying three patients 
who had died during the last trimester of pregnancy, found a very 
marked increase in the amount of cholesterol excreted in the bile, and 
hence came to the conclusion that this figure rose with that of the 
blood values. Chauffiard et al,*® however, demonstrated that ligating 
the common bile duct in six dogs caused an intense hypercholesterol- 
emia in each case. Later, Bacmeister and Havers,®'* in further experi- 

774 




REVmVS AND ABSTRACTS 


775 


mental work with dogs in which they had produced biliary fistulae, 
made a series of estimations on the cholesterol content of the bile and 
found a very considerable decrease in the amount of cholesterol ex- 
creted by that ehaunel during the last month of gestation. From this 
they evolved the theory that the hypercholesterolemia of pregnancy 
was caused by a retention, a damming back by the liver cells, and not 
by an endogenous overproduction of the substance. Medak and 
Pribram,’'* using specimens of bile obtained from human beings by 
means of a duodenal sound, found that the cholesterol content of the 
bile diminished from month to month during pregnancy until in the 
ninth month only very small quantities could be detected. They re- 
ported that this fact was also true in those cases of hypercholesterol- 
emia occiirring in conjunction with cholelithiasis, nephropathies, hy- 
pertrophic liver cirrhosis, icterus catarrhalis and diabetes. This work 
in regard to pregnancy was further corroborated bj* E. E. Pribram.’® 

f 

Gli.VNDS or INTimNAli shcrution 

It was never considered, however, that the conception of a simple 
damming back by the liver was a sufficient explanation and there 
have been a great many attempts to show that cholestei'ol metabolism 
is under the control of the endocrine glands. Neumann and Her- 
mann,’ in their original work, reported the occurrence of a lipoidemia 
during the menopause, the postcliniacteric period, following castra- 
tion (both in animals and in human beings), and in experimental ani- 
mals following exposure of the ovaries to x-rays. From this they 
assumed that in pregnancy there is a functional alteration in the 
sexual glands which leads to an excessive formation of cholesterol. 
Although Iluffmann® felt that menstruation did not influence the 
chole.stcrol curve. Shiskin” has more recently noted a considerable in- 
crease associated witli the onset and first two days of menstruation. 
There is also evidence that the thyroid has some influence on choles- 
terol. Troisier and Grigaut’® and later Remond and Columbics’® hav- 
ing demonstrated that thyroidectomy caused a hypercholesterolemia, 
and Leupold and Seisser-" were able to lower the blood cholesterol of 
rabbits by the injection of thyroidin. 

But the main interest has centered on the suprarenal and this is 
particularly important in regard to pregnancy owing to the changes 
in that gland at this time. Two definite opinions have arisen on this 
question and they are in direct contradiction. The French school, 
headed by Chauffard and his coworkers, having noted that the cortex 
of the suprarenal, of all the tissues of the body, is the richest in 
cholesterol, have sought to prove that this organ is the most impor- 
tant factor in its production. They claim that cholesterol is actually 
manufactured by the .suprarenal glands and that they arc supple- 
mented in this function by the corpus lutcum during certain periods, 
particularly in its regressive phases.-’* == In this they have been sup- 
ported by Albrecht and Wcltmann'-’’ who also believe that increased 
activity of the suprarenals results in an increase of cholesterol in the 
blood. Troisier and Grigaut,’® in support of this theory, showed thal 
unilateral supi’arenalectomy in dogs -was followed by a transitory 
hypercholesterolemia after a latent period, and that bilateral supra- 
renalectomy did not produce this during the short period that the 
animal survived. Porak and Quinquaud,^* in studying the cholesterol 
content of the blood issuing from the suprarenal vein and comparino* 
it with that in the blood of the general circulation (femoral veiiT, 
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carotid artery), found considerably more cholesterol in the supra- 
renal vein, and hence assumed that the difference was due to amounts 
added to the blood in its course through the gland. The findings in a 
case of suprarenal adenoma, reported by Yovanovitch,^® where a high 
eholesterolemia was present, were taken to indicate an effect similar 
to a hyperfunction of glandular tissue and thus to strengthen the 
theory. Laroche,^® in studies on hypercholesterolemia in nephritis, 
also supported this idea. In regard to the effect of adrenalin, Wacker 
and Hueck^^ early reported that in one instance they found a hyper- 
cholesterolemia associated with a hyperglycemia four hours following 
the injection in a rabbit of 4 c.c. of a 1:2000 solution of adrenalin, 
and Alessandri^® produced an increase of blood cholesterol in eight out 
of ten patients half an hour after the injection of adrenalin. 

The above views, however, have met with a great deal of opposition, 
mainly from German experimenters headed by Aschoff and his pupils. 
Landau,^^ in studying numerous sections of suprarenal glands in 
various conditions, came to the conclusion that their lipoid content 
was directly dependent on the lipoid content of the body. That is, 
the suprarenals do not manufacture cholesterol but act as depositories 
and hence their content varies more or less accordmg to the amount 
present in the blood. This was further supported in experiments by 
Landau and McNee^^’ who fed rabbits large amounts of cholesterol 
and found both a hypertrophy of the suprarenal cortex and an in- 
crease in its cholesterol content. Rothschild®* noted a hypercholes- 
terolemia following unilateral suprarenalectomy, but since he obtained 
similar results when he removed both glands he opposed the idea that 
they form cholesterol. Baumann and Holly®® also came out against 
the French conception when they were unable to produce any sig- 
nificant change in the blood cholesterol of rabbits by suprarenalec- 
tomies. Stembei'g®® has noted a great similarity in the histologic 
changes of the suprarenal cortex incident to pregnancy and in choles- 
terol-fed animals, and attributes both conditions to the same primary 
cause, namely, hypercholesterolemia. Finally, Steinitz,®" and Joelsson 
and Shorr®° report that they have been unable to affect the cholesterol 
content of blood by injections of adrenalin. 

Joelsson and Shorr®° more recently have studied the subject and 
also obtained an increase in the blood cholesterol of rabbits following 
the removal of one or one and a half suprarenals. They are opposed 
to both the French and German ideas and suggest the possibility that 
the internal secretion of the suprarenal has some effect on the blood 
cholesterol similar to that of the pancreas on the blood sugar. 

TOXEMIAS OP PREGNANCY 

When in 1913 Burger and Beumer,®^ and shortly after Autenreith 
and Funk,® each reported a single instance of marked increase of 
blood cholesterol during eclampsia it seemed as .though this might 
offer a clue to the solution of the problem. Then two years later 
Huffmann® also expressed the opinion that the cholesterol of the 
blood was particularly increased in eclamptic patients. The question 
was then taken up by American investigators and Slemon.s and Curtis® 
found that although the blood cholesterol was increased in. a number 
of cases of eclampsia this was not a distinguishing feature as the in- 
crease in some normal pregnant women was still higher. Two cases 
of pernicious vomiting did not show any increase in the blood choles- 
terol, and in nephritic toxemias it wms found to be normal or dimin- 
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ishecl. Thcj' then felt that this laight he of some iisc in clifCercntiatin" 
eclampsia from nephritis but further studies by Slcmous'*® showed 
this to be incorrect as three cases of eclampsia had normal values. 
This was corroborated, in 1923, b}' Slcmons and Slander’^' wlio came 
to the conclusion that no characteristic change in the blood fat or 
blood lipoids accompanies the development of eclampsia or allied in- 
toxications of prcgnaixcy, Campbell"” in a recent very excellent re- 
view of the subject of cholesterol suggests that the acidosis found in 
the latter months of pregnancy is of importance, staling tliat “it can 
hardly be coincidence that three .such different conditions as preg- 
nancy, diabetes mellilus, and nephritis also tend to produce acidosis 
and a high cholesterol content of the blood unless there is some con- 
nection between these two factors.” I^fore recently Baumann and 
Ilolly^”’ have studied the blood eholcslerol in pregnant dogs and 
rabbits. Here they noted a very different condition from that in 
human beings, the rabbits .showing a 55 per cent decrease which could 
be accounted for by the chole.sterol deposited in various organs, and 
in dogs there was very little change from the normal. They are in- 
clined to explain the lipoidemia of pregnancy in the liuman being as a 
reaction called forth by a mild into.xication. that is, pregnancy in the 
human being is to be considered on a pathologic basis and in essen- 
tially every case causing an intoxication. 

RBLATIOK TO L.\CTATION 

But it was inevitable that the problem should be attacked in the 
light of conditions peculiar to pregnancy itself, and the relation of 
cholesterol to lactation must be mentioned first because this is the 
only branch of the subject in which opposing views and directly con- 
tradictory results arc not found. It has been .shown by Dorlencourt 
and Palfy^*' that cholesterol as .such occurs in small quantities in 
both colostrum and breast milk and that these amounts vary under 
ditTcrent conditions of nursing. In a paper on milk i)roduction, 
Meigs^^ relates how fat is synthesized from the phospholipins of the 
blood, and owing to the close relationship between lecithin and 
cholc.sterol it is quite possible that the latter may also be concerned, 
nermann and Neumann” considered the mammary gland as a very im- 
portant factor in the excretion of chole.stcrol, and found that in women, 
who did not nurse their babies, the lipoidemia of pregnancy persisted 
for a longer period after delivery. Slemons and Standcr’” consider 
that the increase of fat, lecithin, and cholesterol in the blood during 
the latter part of pregnancy represents a preliminary step in the 
preparation for lactation. Baumann and Holly, ” as ]u-cviously men- 
tioned, found in pregnant rabbits a decrease in the blood cholesterol 
and phosphatides to nearly half the nonpregnant levels. IMoreover, 
they note that the increase of these substances in the mammary glands 
and smaller deposits in other tissues, .such as the uterus, ovaries, etc., 
arc sufficient to account for the decrease occurring in the blood. 

FETAL JIETABOLISM 

Has the hypercholesterolemia of pregnancy any relation to the 
fetus? Is it simply a physiologic process to supi)ly the wants of the 
developing embryo? It has been definitely established that the blood 
of infants contains much smaller amounts of cholesterol than the 
mother’s blood. This was first demonstrated by Chautfard et aB® 
who estimated the cholc.sterol present in blood 'from the umbilical 
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cord immediately after delivery, and it lias been corroborated by 
further studies on the blood of the newborn by many observers, 
notably Hermann and Neumann,^ Edinkert,^ HufEmann,'^ de Simone,^® 
Siemens and Stander,!'’ etc. Siemens and Curtis,® moreover, have 
pointed out an interesting fact in comparing the blood of mother and 
i^ant. They found that free cholesterol existed in the two circula- 
tions in approximately the same amounts, the difference being due to 
the large amount of cholesterolesters present in the maternal circula- 
tion and their almost total absence from the fetal blood under normal 
conditions. From this they argue that free cholesterol may readily 
pass through the placenta but not cholesterolesters. In addition, as 
an explanation of the hypercholesterolemia of pregnancy, they sug- 
gest that cholesterol may be a waste product from the fetus and so be 
constantly passing into the maternal circulation and cause the in- 
crease noted in the latter months. However, in considering this phase 
of the problem, Chauffard and his coworlcers,®^ although they give 
no final conclusions, report a series of estimations on blood obtained 
from the umbilical cord immediately after labor. Here they found 
that the blood of the umbilical vein (that is, the blood flowing from 
the placenta to the fetus) is considerably richer in cholesterol than 
the blood of the umbilical arteries in which the flow is in the reverse 
direction. Furthermore it is very questionable whether cholesterol 
can pass through the placenta, and if so by what mechanism is it 
possible? Since cholesterol is a colloid it cannot pass through the 
placenta according to the laws of diffusion. Gage and Gage,^’ in 1908, 
injected Sudan III into pregnant rabbits and were unable to demon- 
strate any of the dye in the fetus, while Mendel and Daniels^® in ex- 
periments with rats found that stained fat when fed to the pregnant 
mothers could not be recovered in the young. Sehbnheimer^® per- 
formed a series of experiments in which large amounts of cholesterol 
were fed to rabbits and guinea pigs, and two of his animals became 
pregnant. After delivery, the placentae were noted to be very heavily 
infiltrated with cholesterol, but careful examination of the fetal 
organs failed to show any excessive accumulation of these crystals, 
although they were present to the same amount that a normal fetus 
of that age shows. These facts are taken to indicate that fat cannot 
pass through the placenta and hence opens up a new problem as to 
how the growing embryo obtains the fat that it requires. Wesson,®® 
in studying this problem, concludes that it is able to synthesize its 
own fat, and Slemons and Stander^® suggest that this is possibly from 
the glucose which is so readily available to the fetus. 

CONCLUSIONS 

Owing to the discrepancies in the findings of different workers, it 
is impossible at present to reach definite conclusions regarding the 
significance of cholesterol in pregnancy. During pregnancy there is 
most likely a decreased excretion in the bile ; increased activity of 
certain glands of internal secretion seem to be a factor in its in- 
creased production; it does not appear to have any relation to toxic 
conditions; it probably is not essential for the needs of the fetus, but 
it seems to be necessary for the production of milk. Further work on 
the importance of cholesterol in the physiologic economy, its rela^on 
to the metabolism of fats and other lipoids (lecithin, etc.) is desirable. 
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Item 

RESEAUCII FELLOWSra? IN GYNECOLOGY 

A fellowship is offered by the Gynecean Hospital Institute of Gynecologic Be- 
search of the University of Pennsylvania, to graduates in medicine, who desire to 
undertake investigations in Gynecologic Research. 

Applicants arc requested to submit .a statement of their profes.sional tr.aining, 
including degrees, hospital inlcrneship and experience in methods of research. Let- 
ters of reference from teachers and others f.amiliar with the training and work 
of the applicant arc desired. 

The Fellow will receive .$1,800 per annum with a likelihood of increase subse- 
quently. 

Applicants are requested to address Dr. Charles C, Norris, University Ho.spital of 
Pennsylvania, 34th and Spruce Streets, Philadelphia. 


Erratum 

In the article by Dr. Novak entitled “The Significance of Uterine Mucosa in the 
Fallopian Tube, with a Discussion of the Origin of Aborr.ant Endometrium” in the 
October issue, the legends for Figs. 21 .and 22 arc transposed. 
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elements in the myometrium around the different rest centers. Thej' 
are usualty found in the uterine body as small nodules in, but not of the 
muscle, incapsulated and discrete. Fibroids are usually multiple, not 



Pig-. 1. — Ti-ansver.se .section of uteni.s, .sljowing tlie accurate artcrie.s and inter- 
muscular brandies, ivilli three intramural fibroid rests liavingr diffoi-ent relations 
to the myometrium and uteiine circulation. 



2 . — Tumor A i.s lieing evolved outward by mu.scular contraction becoming 
a .siib.serou.s growth : it.s circulation is on tin; proximal .sid<‘. Tumor // is dcvcio/dng- 
within the uterine wall a.s an intniinural tunmr, amply .sui)l>liod with blood, luntor 
C is being evolved into thi- uterine cavity, carrying tin- endometiium before it. pio- 
ditcing atrophy of the overlying mucosa. 


more then 1 or 2 per eenl occur .singly, and liicir devclojmicnl is limited 
almost tvholly to tiic jicriod of scxiud activity. 

From o to KJ jicr cent of all women over thirty have these tumors; 
and it has been slated tlmt a fibroid or fibroids may be found in 40 per 
cent of women who have reached the age ol filly. 





POLaK : 


riUUOlD TUMORS OF TIIF. UTKRUS 


7S.‘5 


Clinieiilly, it lias bcpii obsorvod Ibal llic hyp(‘ri)ilnilary type of 
Avoman, avIio lias an antovorlpd-antpfloxpd ufenis Avilli a relatively larjre 
nterine body J'l-oni the very be^rinning of ber ineiistnial life, is rather 
prone to develo]) fibroids. 'I’hese jiafienls always flow Irei'ly; they may 
have eoiuenstrual dysmenorrhea, and are inainenlly sterih*. 

Fortunately, few of these tumors ]>ro!lnee symptoms, and few attain 
larjre size, but all <rrow nnder the influenee, of rejieated menstruation, or 
the stinndation of j)r(*^naney aiul aJ! jihvoiil luDUirs hrar u'lilchiiui. 

To a])i)reeiale their trrowth and development we must review eertain 
physiolo^de faets. First, their relation to the uterine blood .supply. 
Fibroid tumors besriu as intramural jirowths, usually in the body of the 
uterus, with a definite relation to the nterine ('irmdat ion : the mass ol the 



I-'ifr. 3. — In this (Ir.'iwinr -'til of the tniiior.s hnv,- ttiMwn ninl h.'iv<' Ixpit cvolvi'd 
in till? illrectlon of !(?ast rosi.stanco li.v titorlnf <*ontr;it:tioii. raiTviiiK tln-lr oaiisuhs 
with tlioni. C is lici.-oinlntt I'oihincul.'itiii. lias thinncii ll.s nvi'rlyinir I'niloini'trhim, 
Oistorlod tin? cavity, and Incfcasod tli'' area of l■nd^tnll■tl•lal vi'.si'onsi-. 


arteriid and venous blood sipijdy is found in the outer lliiial of the 
uterine Avail and. .as the jK-lvie ve.ssels have uo valves the blond is pro- 
]ielled throno:h them by uterine eontraetion. Another faet Avorthy of 
mention is that the basal endometrium iind the inner third of the uterine 
Avail liave a rel.atively imor blood su])))ly, for the iiterine iirteries and 
veins, Jiseendiiifr towai-d the fundus on the lateral Avails of the uteiais. 
gh’e off the arcuate a’ossoIs AA'liich eour.se Jinterioidy and ])ostei'iorly in 
the outer third of the utei-ine myometrium (Fig. 1), and these in turn 
break into the intermuseuliir branches Avhieh reach the basal endome- 
trium as arterioles and actually tA*rminate in the A'onous radicals from 
Avhicli tlic venous return begins. The ])aueity of the endometrial cir- 
culation is a factor in the terminal necrosis which takes place in the 
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atrophic endometrium covering submucous and polypoid growths. Fig. 
1 shows three fibroid nodules all in an intramural position, in different 
relations to the circulation and mth varying amounts of uterine muscle 
surrounding them. Each nodule will have a different rate of growth, a 
different life history’ and produce a train of s.ymptoms dependent upon 
its final location and the paucity or abundance of its blood supply. 

The second ph3^siologic fact which determines the life and develop- 
ment of a fibroid tumor is the constant intermittent contraction of the 
uterus, for by these muscular contractions the tumor mass is evolved 
in the direction of least resistance, carrying its capsule and its circula- 
tion with it. In Fig. 2 we can see one intramural tumor being evolved 
outward, becoming a subperitoneal growth, and pushing its blood supply 
ahead of it, owing to the fact that the great mass of the uterine muscle 
is on the proximal .side of tins tumor. In tlie same picture we find 




Fig. -1. — Type of inter.stitial growth enlarging tlie utcru.s, inci-ea.‘5ing the nienstrual 
bleeding by increased endometrial area, lengthening and di.stoi-ting the cavltj'. Tills 
type is best suited to radium or x-ray therapy. 

another growth being evolved toward tlie uterine cavity, and as it is 
extruded the overlying endometrium becomes stretched, thin, and 
atx’ophic; the endometrial glands and blood ve.ssels become flattened and 
compre.ssed, many of the glands lying parallel 1o the free surface of the 
tumor, or they may have entii'cly di.sappeared, while liie venous radicals 
are blocked by tumor pressure and thus enlarge, forming venous lacunae, 
■which, as the pre.ssure increases rupture and produce metrorrhagia. 
Only the inivetmnval yi’owih which is snvronndcd on (ill sides by on 
cqnerl amount of uterine musdc grows slowly and remains within (he 
confines of the uterine wall. It is this type oi tumor which atrojihies at 
the menojiause. All other growths are evolved in the direction of least 
re.sistance. 

Repeated menstruation, pelvic inflammation, and jircgnancy, all seem 
to have an influence on the rapidity with which tlie growtii develops. 
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Tlii-s is ])arlicnliu']y evident in patients wiio miscarry, or in wliom in- 
volution is arrested or tardy. 

Fil)roid.s are benijrn growths and do not alway.s impair a woman’s 
liealth. They may not produce symi>1oms. I)Ut wlien tilu'oids cause 
symptoms, they may he groujied into (1) fliosc that, are sufifjcsHvc 
and (2) those that arc rharncicnsde. 

The suggestive symptoms include: 

.1. Mrihslrual excesses and irrcflularHies eviilciiccd by jiioiiorrlingia and inetror- 
rtinpia with tlicir .‘iocondary cardiovascular cfTccfs, i.c., aiu'inia, increase in pulse 
rate, palpitation, dyspnea, liemio niurniurs, etc. 

b. Ahdominal ( tdarr/onent due io the prou iuii tumor mass. 

c. Dvsnicnorrliea wliicli usually appears in tlie form of eonienslrual pain. 

d. Slcrilitii and ahortion. 



t''irr. Ti. — Subporiloneal Krowlli with no blecdlnur, makinpr pressure upon icclum, Inter- 
fering with the heniorrholilal veins, not .oinen.-ible to rndiimi tieatnumt. 

e. Pressure effects, as evidenced by urinary frequency, dysuria, difiioult defcc.a- 
tion, hemorrhoids, unilateral sciatic pain, edema, or varicosities. 

f. Lcucorrhca— the increased blood snpjtly necessary for the development of the 
growth produces a venous stasis in the unsupported cervi.v, which in turn results 
in a hypersecretion of mucus from the cervical glands. 

g. Digestive disturhanecs which arc duo to three cau.sesj the secondary anemia, 
the pressure on the rectum .and colon and the presence of intestinal adhesions. 

2lcnstrual hemorrhage is common in intersliiial and sessile suhmucons 
growihs which increase Ihe area of endomolrial re.spon.se, while inler- 
menstrual bleeding is always .snggc.stive of pedunculated submucous 
tumors. The bleeding is not from the tumor but from the atro]diie endo- 
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metriiim stretcliecl over it, or from the iiypertroiiJiic endonietriiiin op- 
posite, or from the congestion of the endometrium in the angle below it 
(Fig. 10). Any tumor which i.s extruded toward the uterine cavity and 
grows into it, increases the area of endometrial surface, blocks the 
venous return and must produce by pressure a venous hyperemia which 
will result in a diapedesis and rhexis. Metrorrhagia is always a result 
of tissue necrosis, areas of Avliich oecur in the overstretched atrophic 
endometrium. 

Comenstrml pain is common in interstitial and submucous growths 
even before the tumor assumes great size. Many of our most intractable 
cases of dysmenorrhea are due to studding of the uterine muscle with 
tumors of less than 1 or 2 cm. in diameter. On the other hand, there 



Fig. G. — Sub.seroiis tumor — witli no bleeding — producing dy.suria. Not suitable for 

radium or x-ray treatment. 

may be no pain at all in large subsei'ous growtlis until llieir circulation 
is interfered ivith by torsion, di.splacement, or the lormation of ad- 
hesions. 

Pressure effecis result from tumor growtli willi pressure upon llie 
bladder, ureters, rectum, pelvic veins, and nei'vcs, lienee, jiressure may 
produce symptoms referable to tlie urinary tract; as li'Ofjneney, dysnria, 
hydroureter, and hydronephrosis, wliile pressure on the rectum or liclvie 
colon may result in intestinal flatulence, const ijmtion, jiroctitis or hemoi- 
rhoids; likewise, tumors incarcerated in the cnldesae or in the lateral 
fornices may produce wiricosities of one or both extremities, or nni- 
latci’al edema or sciatica. Interference with the bowel liinction by 
tumor pre.s.sui-e or by intestinal adhesions is perhaps the commonest 
cause of digestive disturbances. 



roliAK; ruMiom or the rTEiu'f; 


7S7 


The charurt eristic signs of fibroid Inwors (ire ahraifs apparcnl on 
phgsicid e.rnniinalian. IT the frroAvtli li.'is risen onl of the pelvis if pre- 
seiils ns n smoolli, hard, nodular, insensitive tumor mass, which is 
sharply defined, in the liypofrastritnii. or in one or tlie oilier lower 



KIr. 7. — Erirpo c<‘fviciil inyoinn — occIn<linjr the vapiiiiil lunioii — prcuhic-hiK' no symi'loins 
until niaiTi.HKc. Kcciiiiros oporation. 

fiuadrants of the abdomen. The ui)ward or lateral e.veursion is limited 
unless the tumor is pedunculated, llimanual examination reveals a 
mass connected with the uterus, asymmetrically enlarfrin>r it and insep- 
arable from it ; smooth, liard, nodular and .sharidy defined and usually 
in.sensitive, unless it is undergoing inflammatory or circulatory changes. 
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On passing a sound into tlie uterine cavity, the canal is almost always 
elongated and is frequently distorted. 

Cervical, subvesical, and intraligamentous growths change the posi- 
tion of the cervix and are apt to displace the uterus upwai’d or to one 
side (Figs. 6, 7). A uterine bruit is present in two-thirds of all myomas 
which attain a size sufficient to lift themselves out of the true pelvis, for 
lateral rotary torsion is relatively common. Pedunculated submucous 
tumors not onty increase the size and change the symmetry of the 



uterus, but stimulate uterine contraction which in time attempts to 
extrude the mass from the uterus and to dilate the cervix; hence, digital 
examination maj' reveal effaecment of the lower utci’inc segment or pi’O- 
tru.sion of a smooth tumor mass into the cervical canal. A.s a confiniia- 
toiy sign, the outline of the tumor and its relation to tlie uterus may he 
demonstrated hi" the fluoroseope after injecting' oxygen into tlie jieri- 
toneal cavity, thus producing a pneumoperitonenm. However, routine 
fluoroscopy is not necessary in order to make the diagnosis. 
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All fibroid tumors are subject to pathologic cliaiige, Ihese cliauges arc 
primavilu civcnlatovn and result from tlie partial or complete cutting olT 
of the afi'orent or obstruction to tlie cfl’crcnl blood su])])ly. It is ap- 
parent, tliorefore, that i)i-egnancy must ])lay an imj)0]-tant role in the 
production of these changes, owing to the disparity bctwoeii the size of 
myoma and their blood sui)ply; atrophy, hyaline changes, and necro- 
biosis are of common occurrenee. Edema is jierhaps the most common 
cia-culatory change Avhieh occurs in a fibroid tumor. Edema of the 
tumor is pre.sent during menstruation and during pn-gnancy. for, under 
the infiuence of the latter all fibroids grow, and wluui the uterus is 
emjitied and refraction and eontraclion t.ahe plae(*. the efi’erent blood 



PIff. 9. — ahruia ivitli tcimliiiil Hf'cio'-l’; j'loihu'Imr mcti-m-i K;uliuiii 

or x-i.Ty ^^II1 liuic.'i.'ic thu iii'ci 

sup])ly is obstructed and the tumor necessarily becomes edematous. 
Edema is an early stage of necrosis and it is the associated hyaline 
changes which arc the origin of many of the fibrocy.stic areas found in 
these tumors. Hyaline degeneration is the fir.st change to take place 
in a myoma, as a result of malnutrition. As it progre.sses liquefaction 
oceux’s and the tumor may become moi’e and more cystic. 

Necrobiosis may be described as partial death of the tissues in contra- 
distinction to necrosis or total death, and it appears as red dcgenei-ation. 
illany of these tumors recover their lost vitality Avhile othei-s go on to 
necrosis. Myomas in a state of red degeneration are of compai'atively 
soft consistency. The tumor enlarges rapidly, becomes sensitive and is 
associated Avith local pain, a slight clcA'ation of temperature aixd a ixxod- 
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erate leucocytosi.s. Calcification and C5^stic degeneration are changes 
more usually found in subserous tumors. 

Septic infection and necrosis from torsion may occur in both sub- 
mucous and subserous growths. Every fibroid should be serially sec- 
tioned, for the incidence of sarcoma and carcinoma is sufficiently large 
to seriously effect the prognosis. 

Fibroid tumoi’S complicate pregnancy and labor. The.y may also cause 


r 



Pis'. 10. — MiiUinoRiil.'U’ tmnor, .sjiowinjjr .'in types of inyoma, with atrophy and 

hypertrophy of the endometriutn. 

sterility, and if the patient does conceive, favor the occurrence of. abor- 
tion; or they may grow to such a size during ]irognancy as to embarrass 
tlie cardiac and respiratoi-y functions of tlie woman. 

Tor.sion and red degenei’ation are relatively common comjiliealions 
during jircgnancy. WJiiJe a jieduneiilated tumor may be removed ■with- 
out di.sturbance. of flic jiregnaney, myomectomy on interstitial growths 
.should never be considered. The majority ol tumors do not inlerJeie 



poLAK; nmjoin ti'mohs op the PTEinis 
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Avitli labor oxcopt by i)ro(lu(;in^ inalposilion of Ibc fetus, because they 
are lifted nut of the jielvis iu the course of uterine contractions and 
dxiring dilatation. Only cervical growths incarcerated in the ])clYis ob- 
struct, labor. It is wi.se, therefore, to let the Avonian with a fibroid tumor 
nave a te.st of labor under intelligent .supervision, for many deliver 
.spontaneously. AVhen labor is obstructed, section and hysterectomy 
are the procedures of choice. 

Treatment. — i\rany fibroids need no treatment, for tlicy produce no 
sym])toms and do not grow for long periods of time. 33ut all women 
who are the Md)jeets of fibroid tumors sliould be under observation, 
reijorting for examination at definite iiilervals. b''ibrnid.s demand treat- 
ment for the (1) control of hemorrhage. (2) relief of pressure, and (9) 



11. — .Stibimiooii'J tumor luiviim umlorKonc cy.stic clpwiK-ration — pi-oauciiie ox- 
hau.'itluK honiorrlingo not controlled by r-ndluin. Con'iI^tom■y of tumor .^uupcstivo of 
propnancy witbout any other .‘■Ipns. Opfr.alcd. 

rapid or jirogre.ssive growth, torsion, and degenerative changes, lilced- 
ing may always be controlled by rest. ])acking. x-ray. and radium. 
Drugs have little elTcct. The currette. aside from its diagnostic value, 
has no place iu the treatment, of hemorrhage caused by a fibroid. 
Radium may be used for the control of hemorrhage in tumors, u'ithin 
the confines of the uterus, if the tumor is not, larger than a three months’ 
pregnancy, and is without, adnexal growtli or parametrial or peritoneal 
lesions. 

IBcfore subjecting any woman to x-ray or radium therajiy, she should 
be examined under anesthesia to determine the exact, relation and loca- 
tion of the tumor mass or masses, and a diagnostic curettage should be 
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made to exclude malignaucjL All scrapings should be submitted to a 
pathologist. 

The following types of tumor demand operation : 

1. Tumors larger than a three months’ pregnancy. 

2. Rapidly groAving tumors Avhieh suggest progressive cljanges. 

3. Tumors jirodueing jiressure symptoms. 

4. Tumors associated ivith pelvic pain. 

5. Pedunculated tumors, in Avhieh radium only increases the necrosis. 

6. Tumors with adnexal pathology. 

7. Tumors Avith associated secondary anemia (cachectic appearance) 
in Avhich the uterine hemorrhage has not been sufficient to account for 
the degree of anemia. 

8. Tumors in young Avomen. 

9. Multiple submucous tumors distorting the uterine cavity (radium 
in these eases is likely to produce pyometra), and finally, in cases 
AAdiere the tumor mass cannot be definitely diifercntiated, and in 
women Avho fear radium. 

All of these eases require either myomectomy or hysterectomy. 

20 Livingston Street. 


POSTi\rORTEI\r FINDINGS IN TEN CASES OP TOXEIiriA OP 

PREGNANCY 

By J. Warren Bell, Pii.D., Everett, Wash. 

I PURPOSE in this paper to pre.sent data obtained from study of 
material at m 3 ' disposal, empha.sizing tlie Avide.spread nature of tl)e 
condition by a comparison of le.sions in various organ,s, AAoth special 
attention to the appearance of the liver lesions. 

In 1880 Jurgensi first found the ticniorrhagic livor le.sions and claimed fJiat he 
could demonstrate them constant!}' in eclampsia. He also found ivliat lie tlioiiglit 
were liver cells in tlic lungs of some cases at postmortem e.Namination. 

In 1893 Sclimorls insisted tliat eclampsia liad a definite complex of changes 
characteristic of no other disease. lie reported scventj-dhrec deaths with con- 
vulsions and three deaths late in pregnaner without convulsions, and at the autopsy 
he demonstrated lesions in the three cases without convulsions similar to those 
found in the convulsive cases. lie noted lesions in the lungs also, though much 
more rarely than in the liver. He found placental cells in the lung in l.IO casc.s, 
8.3 of which had had eclampsia. Thus, wc sec that these cells can migrate, even 
in normal pregnancy. He carefully dc.scribed the lesions in the kidney, liver, brain, 
and heart. 

In 1902 Ascoli= endeavored by experimental method.s to determine the cause of 
the eclampsia, and attributed it to the overproduction of lytic substances. 

The same war AVoichardt* and sep.arately •Scholten * .and A eit atfemjitrd a rc- 
seardi in this field, AVeichardt e.xjdained the mechauism ns in ccrt.'iin baclcrial 
disea‘:e?. 



Br.hh; I’osTMOirrr.M fixdings in toxkmia or riniGXANc'V 


VX\ 


In’ l'.i07 OpU'*- slntlied llu' y.onal necrosis of (lio liver and slated that tlio 
periphery of the lobnlc is more likely to have fatty inelamorphosis because it is in 
contact with blood from the portal vein, lie claimed that the central zone was 
the chief seat of amyloid depeneration. while the central ])art of the lobnlc was 
the most common seat of jdpmentary infiltration, lie snppested a relation between 
infection and zonal necrosis. 

Konstantinowitch’ in lb07 reported thirty case.s with more attention piven to tin- 
clinical history, and on the basis of the liver lesions he divided his cases as f(dlows; 

1. reriidieral zone shows moderately dilated capill.'iries while cells are rounded 
with a shniidn’ii nncleus which stains jioorly. 

2. ribrinons thrombi in the jteriphery with o.vtendinp cellular depeneration. 

ti. llifTiive necrosis, not limited to the liver cells, sometime.s involvinp connective 
tissue .also. Areas are larpe. 

Pottets and Kervily e^amined the thyroid phand in four fatal cases of ecl.ampsi.a. 
Tht'v found a condition similar to the ciiudition seen in puer])eral .sepsis. 



Fifr. 1. — Fa.s.sivo confrcstlon (low junver). Nairowfnn of cord.s In central portion 
of lobule.s. No Ufcro.si.*: or otlier (lot:en<‘r.atleji. 

Also in 1007 Pranks injected placental extract into the s.ame and other animals 
in an effort to learn more of the mechanism of eclampsia. 

In 190S Chirieio decided that .suprarenal ehanpes were not the catisc of eclampsia. 

Eardley Ifolland,!! in 1009, pave a leview of the literjiture and inserted a few 
of hi.s own ideas. 

The work of J. Edpar WclchJc ;,]so about 1909 is the finest contribution on the 
subject which it has been my pleasure to see. His case.s tire carefully studied from 
the clinical st.andpoint and are thorouphly worked out from the patholopic side. 

In 1912 Franklin Ncwellic. pave the causes of death in eclampsia as follows: 

1. Acute cardiac dilatation. 

2. Edema of the lungs. 

3. Cerebral hemorrhage. 

4 . Necrosis of the liver. 

5. Shock. 
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Dr. J. Whitridge Williamsi-i at about the same time emphasized the difTcreiices 
between the toxemias of early pregnancy leading to pernicious vomiting and those 
of late pregnancy like eclampsia. 

Young, 13 in 1914, was the first man to study carefully the infarcts in the placenta, 
and he stated that the cliangcd tissue gave rise to a toxin responsible for the 
clinical picture of eclampsia. 



Fig. 2. — Section .sliowing uuivkinB.s in left ioUe. Necrotic area witii ceil outllno.s 
lo.st i.s .separated from adjoining liver ti.ssuc by a definite wall of leucocytes. Outline 
of necrotic area and nearness of thrombosed ves.sei .suBPe.st an infarct. 



I'ip. 2. — Infarel and tlir<>tnbo.'--r-d ve.«sel (vcr.v low power). 


In 1919 Sir William .Sniyly,i'; of the Kotniida Hosiiital in Dublin, called attention 
to .a relation between accidental licniorrhage and e<damp.s'ia. 

Foster S. KelloggiT again .strcHsod the rolationsliip between infection and the 
toxemias of pregnanev. In this discussion he rjuoted data from the study of 400 
cases of toxemia. 

In 1920 Cleis/.i‘ called .attention to the .strain upon the aorta in labor. 

.Tohn A. KilliaiD^ and <‘arl P. Sherwiu worl:e<i tipon the l)lood cliemistry in 
loxomi.'is of pregnancy and jinblishcd their findings in 1921. 




Tic 1 — \\ lit of i>. 



,1 • 1 , 1? Sdtidn ^\ltll flit ‘-tJiln 1 

iliJK islanij f-it is inescnt: cokIn mpik n ntMinil, iuk Ii I nn' liii'i • (litii is 

lound-cfii inflitialUiii of fiio sni ill< r j.oit.ii spuf-s ' • ' ' ' 

the fetal retl cells hy the inotlici ’s Mood siMuiii iiiifrlii he ;i f.tcloi tn cchimjisia, 
by giving small thionibi in flic capillaries of the Ihei, Ki^llle.^s, biaiti, etc. 

^IcXallet and ]),e< kmann-'-- also in I<t2t2 Inought fotuard exidentc slum.n- the 
pait ^^l^ch hcmorihage in the ])lacenta plnjh in infaict forinalion. A l.-nge seiies 
of cases is quoted and the illustrations ate splendid. 
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This brief review of the literature will serve to show that many fac- 
tors must be given attention and will, I hope, form a background for 
a better understanding of the condition. 

Turning to the records of the pathologic department, where thousands 
of complete autopsies are on file, but ten cases of eclampsia could be 



Fig-, fi. — Hound-cell infiltration of portal spaces (high po-\vcr). 



Pi,,-. 7. — Section in acute vcllow alropliy, Clwnge.s so marked as to make tl.ssuo ilif- 
flcult to identify: only tlie connective ti.s.sue framework ts visible in some areas. 

found. It was decided to take these ten eases and study them in detail. 
Tlie separate organs were considered in groups for ela.s.si/leation. IJie 
ten cases of toxemia fonii the basis for the data to follow: 

]. All occurred during the last four inonflis of pregiiiiiicy. I'ive of them had 
coTivulsioiis. 

•J. The ina.iorlt.v of the jmticTit.'; had h'‘i*n ill froni a few days to a few uumtlis". 
.Tnundiee wa« noted at only oru* nufoiisy. 




ncfiL: pc)stmokti:m rixniNGS ix toxemia or rin;axAxry 707 

4. TIip (linplinijiin on llio riplil side was foutnl bolwoon tliO third rib and llic 
fourth inioispnoe. and on the left side from the fourth rib to the si.\tli interspace. 

o. A sub])erltoue;il lieinoiihape covoied a porti(»n of the lower surface of Hie 
diaphr.ipm in one instance. 

(i. HuiaU amounts of Ihiid weio present in the abdomen in thiee e.-i-'Cs. 

7. Half the eaves had from .*i0 to 700 e.e. of fluid in one pleiii.al ta\i!y. In two 
e.ases the llnid was clear. In two casev it was bloody. In one case it was 
purulent. 




ris'. — OlfCme fatly IntHli itlon (liigli powsr). 


S. In the half of tho gioup having c.vudatc picscnt, lung lesions \arjiug from 
passive congestion to solid nodules could bo demonstrated. 

9. Microscopically e.xamiucd, thc.so lungs rctealed edema, chronic passive com 
gestion, bronchitis, early bionchopneunumia, hemorrhage, and abscess. 

10. The average weight of seven hearts was ^2." gratus. These vaiied from 2C0 
grams to 500 giams. Tho largest heait was from a woman who weighed about 
130 pounds. 

11. The pericardium contained from 3 to 50 e.e. of Iluid in every case. In two 
cases it w.is blood stained; in one case purulent. 
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12. The myoeardium was variable in consistency from normal in most instances to 
soft and flabby in a few instances. Nothing of importance was noted in the 
coronaries. 

13. The aorta wa.s recorded as showing nothing more than a few patches of 
sclerosis. 

14. The weight of the spleen in seven cases ranged from 00 to 290 grains, an 



Fig’. 10. — Passive congestion (low power). Slight p.assivc conge.«tion with some fat; 

cord.s narrow in centcr.s of lobules. 



Fig. n. — Sf-clion .‘-•bowing e.vtfo.sivf connm-nt sulicapsnhir ’ lii’fnor rliago.s and rod 
lieniorrlingic nrea.s. Areas of lienioniiagie coagulation necro.sl.s ; dirrn.we’ patcbi H of 
swelling anil vacuolization of cell.s; .come cords iiiiicli fttvoDi-n. 

average being 170 grams. Jn six case.s the eap.snie wa.s srnoolii or iense. Corjitisclc.s 
were visible in eight e.'i.«es. The. color varied from jiinkish gr.ay to d.ark Iwown. 

l.l. The aj>pendix wa.s jirescnt in every ea.se and in no inct.'uiee sliowed .active 
acute intlaiiimatinn. 

10. Tlie dige.stive tract .sliowcd no gro.«s lesioiiH. 
was found full of bile stained fluid. 


In two instances the stomach 
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17. Ko losioii w:is notorl in lliv pnniM-o.Hs*. 

IS. 'J’lii’ro wns no jirnss ovidomn' of tlisons*' in (lic jnlroinilH. 

Itt. 'I’lio kidnoys of oi};lil piilionts in wci;,'li( from J-H jjr;tins to 220 

pnims. TIk' cajisnlo nsu.'illy stripped e:isily. le.’ivinfr ;i .smooth .mirfaeo. Tlic cortex 
was often .swollen and p.ale. 

20. 'I'lio right ureter wa.s dilated three tiine.s. In one of tlio three ease.s the left 
ureter also w.as dilated. 'I’he Madder was dilated in two easi-s. 



Mk. It!. — F'ocal liomori'liaKic neer«.«is (low poWfi-). 


21. Xo lesion of the gall bladder was noted. 

22. The condition of the liver j.s of considerable intere.st and will be taken up 

separately for each case. The weight varied from 120.1 gr.anis to 2120 grams, with 
an average for eight ea.se.s of 17.17 gr.ani.s. ’ 

Actop.sy 178.^ Groxn: Cloudy swelling present; p.ainpiniform plexus intenselv 
congested; few adhesions between both lobes of liver and the dia])hragm. Left lobe 
soft, friable, and elongated. Lobular markings distinct. Microscopic: Cultiire 
from liver showed snmll while colonies of bacteria like B. pneumoniae. 
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Autopsy 10-73.— Gross: Liver weighed 1500 grams; paler than normal; ^ 
distinct band of fibrous adhesion between the liver and the diaphragm ; in other 
areas a decided thickening of the capsule. On section there was a slight amount 
of congestion and from the cut surface quantities of fat could be scraped. 

Autopsy 15-146. — Gross: Gall bladder and ducts normal; capsule smooth and 
clear, with a yellow appearance. Cut surface showed a blanched appearance due to 
postmortem embalming. Microscopic: (See Fig. 1.) 

Autopsy 15-155.— Gross.- Weight was 1820 grams. Gall bladder and ducts 
normal. Capsule smooth. Surface of left lobe was mottled with red and yellow 
spots. On section there were numerous yellowish patclies of softeniiig beneath the 
capsule. These extended under the major portion of the surface of the loft lobe 
(Fig. 2). The central portion of the lobe was not involved. The right lobe showed 
no such areas. The cut surface of the right lobe had a pale yellow color, but the 
central- portions of the lobules were dark red. Microscopic : (sec Figs. 3 and 4). 



FJff. 1-1. — Coag-ulation necrosis beneath Uic capsule (low power). 


Autop.sy 16-107. — Gross: Weight 1008 grams. IMargin well rounded. Capsule 
light chrome yellow and smooth. Cut surface mottled by a rather large j-cllowish 
white area with a pinkish yellow tinge. Lobular jnarkings in themselves obliterated. 
Cut surface had a greasj- feel and was friable. Gall bladder distended with thick, 
dark bile which contained mucus. Microscopic: (.sec Figs. 5 and 6). 

Autopsy 1,8-171. — Gross: Weight 1500 grams. Lower margin corre.spondcd al- 
most exactly to the infracostal margin. Tlic cut surface of the liver had a grayish 
yellow cast. The central veins stood out prominently and were surrounded by 
grayisli yellow zones. The g.all bladder .showed no lesions. Microscopic: (see Figs. 
7, S and 9). 

Awtop.SY 19-190. — Gross: Weight 19.10 grams. Capsule .«inooth and studded with 
hemorrhagic aren.s. These iircas were larger and more closely set in tiie posterior 
surface than in the anterior .surface. The cut surface everywhere showed irregularly 
distributed hemorrhagic areas v.-irying in size from a few millimeter.^ to 1 etn. 
The hcmorrliages tended to be distributed in groups. The intervening liver ti-sue 
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UJI-J cloudy nnd yli/^htly jollowisli in nppearnncc. No gro‘.‘; cli.-injio in pall bladdrt 
or bile duct'?, dficroM'opic; licmoubapic .iroa-? show iicciom<? of the li%cr; couls 
aic seen with c'-x-.'ipe of er\ tliroeytes outside llio eiij)ill;iries; elseulierc there is 
diffuse fatty inetaniorphosis of the Ii\cr. 

AinovsY ‘JO — b’rosv; I’upsute '•mooth; sutface showed no special markintjs; 
no lesions of the g-'dl bladder. dfiVroseopiV; (sec FIk, 30). 

APunss-Y 21 ITT.-— (.Vovs: Weij^hf 3031 fpani'-: e\(eninl subcaiisnlar heinoi iliancs 
over the sujierior, nnteiior, and lateral snifaces of the right lobe; a few such 
heniorihages scafteied elsewhere on the snrf.na's. 'fhe cut snif.ice evei\where was 
studded with dark hemorrhagic areas. The inter\ening tissue had a brownish 
sellow color. Xo disease of gall bladder ot bile ducts. Mtcrouyqnc; (sec Tigs. 
31, 32 and 3:1). 

Ai’Tor.sY 22-.’!Uii. — ft/Ovs: Weiuht 2120 grams; snifaie smooth; color light blown. 
On section the color seemed noimal. Tin' eonsistemy was not changed. Tlie centers 



Kip. l.'i. — Cellular Inflllr.itlon (hiph power). 

of the lobules weic not darkened. Mictoscopir: some cords .stained fainth ; Kinall 
area of coagulation necrosis beneath capsule; some round coll infiltration around 
the poital canal. (T'^igs. 11 and lo.) 

.‘^U.MMAPY 

In these eases there i.s little afrreement in the liver lesions, tvliieh 
include passive congestion, localized fatty infiltration, acute yellow 
atrophy, infarction, hemorrhagic nccro.sis, ccllnlar infiltration (chiefly 
of portal .spaces). These data weaken onr holiof in any one lesion of 
the liver being considered essential for toxemia of pregnancy. 
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URETEKAL OB8;TRUCT10i\ IN W03IEN^= 

By- George M. Laws, M.D., Piiiladeepiiia, Pa. 

M ore than 30 jier cent of jnitient.s who come to a gynecologic 
service complain of urinary .symptom.s and it i.s evident that 
problems connected with the pelvic ureter must be dealt with by the 
pelvic surgeon. To be accurate in diagnosis he must recognize the 
pathologic conditions tliat are associated witli lesions .such as ureter- 
itis, stricture, tuberculosi.s, kinks and distortions by the pregnant 
uterus, tumors and adhesions. Tliis report is based chiefly upon a 
study of the last fifty ]jatients personally e.\amined by ureteral 
catheterization in the gynecologic service of the I’l-esbyterian Hos- 
pital, in whom more or less ureteral obstruction was found. 

The ])rinci]ial clinical diagnoses may lie jilaced in the following 
groups. 

ND2i)ii’Dpto.«j.‘' mid hydioiiupliroi^is (iioniiifi-’ctod) 5 


Pycliti.'-', chronic or rocurrent 4 

Pyoiic])lirosi.s 

Pyonephro.si.s siiid renal calculi •< 

Pyelitis of pregnancy and pnerperium 5 

Ureteral anomaly 2 

Ureteral stricture, tr.auinatic 1 

Ureteral stcnosi.s ^ 

Ureteral c.'ilculiis 1''' 


To (a! 


,.50 


The ohslrnctive lesion 
tuborcnloiiK, two trauniat 


Avas actually a stricture in six cases, one 
ic, following ureteral injury during rnniplrlo 


•Uctul .'ll a iiectinn 


of the OI>“totrlf:il Soeff-ty of I’hlhKloipliIn, Foliriiary t. If'"''- 



liAWS : 


UUKTKlfAI. onsTinU'TtOX IN \vo,mi:n 


so:] 


hyslorecloiny and lliroo irdlanunaiory, vcM-ificd by 0 ])(>ratioii. It is 
believed Ibal some of llie eases in wbieb the term stenosis is used wcm-c 
also strietnres btit they v'ere not absolutely i>roved. 

About two years ago the location of the point of obstruction in a])- 
pr.oximately half of the cases was charted. Fig. 1 shows the eases of 
impacted ureteral calculus aud Fig. 2 the clijiical diagnosis and the 
obstruedive site in the noncalenlus cases. 

A review of this material showed that cabudi may be arn'sled at 
various imints not corresponding accJirately to the soamlled iiormal 
points of anatomic narrowing. .It is well known that the size of a 
calculus bears but little, relation to its sym])toms and that fairly large 



Kifr. 1- — A .‘iul'lc.'s of Imp.-ictoil urolfnil i-iUc\iU .‘-ImwItiK Uu‘ clislaiu-i' abovo tin- 
nroti-rnl orlllcc at whicli (•:u'li w.i.s im-f'.stccl, 

calculi may be passed by some patients and small ones may become 
impacted in others. The caliber of the ureter is variable in difi'erenf 
individuals aud one can hardly define the normal caliber at tlifferent 
levels. The narrowejit. points .seem to be at the broad ligament, about 
>i.5 cm. above the ureteral orifice, and at the ureterovesical pmotion. 

The .symptoms of ureteral obstruction of various tyi)es are ))rac- 
tically the same as those of an impacted ureteral calculus and vary 
with the location and degree of obstruction and Avith the pre.sence or 
absence of infection iuul Avith its severity. 

Ihe chart ol noncalculus obstructions re])reseni.s patients that Avere 
examined by ordinary No. 5 or No. (i catheters as a rtde. since larger 
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sizes were rarely emploj^ed during the period in wliich they were 
examined. It occasionally happens that difficulty arises in passing 
a catheter beyond a certain point, but this can almost invariably be 
overcome by the use of another catheter or by an attempt at anotlier 
sitting unless some pathologic process exists. The x-ray was used 
routinely and pyelograms and ureterograms were made occasionally. 
Functional tests, usually Avith indigo-carmine, were made routinely 
and Avere almost constantly indicative of reduced renal function Avlien 
uretei’al patency Avas found to be affected. The diagnosis indicated 
on the chart AAms proved by operation in a good many instances. The 


/ •\ 6 ire of t/retera I 

f J obstruction in 

( r, "Aa series of 
\ \ cases Not 
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nionepnrosis:-'-^!. 
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Puerpera].swo\len 
inlfecfed Kidneij 

Rjonephrosis, 

tuberculous K 
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Seuere pyelillsof” 
Pregnancij 

Recurrent pyelitia"^ 
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pregnancy 
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Rjonepbrosis Cl. 

I (Calculoys poqnrphroais 
f- plowing tiga lion 
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V rtrais/ant pye/tUs 
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Fig. 2.— Tlie cliief clinical diagnosis in a .series ot noncalcnloiis ob.slrucUons of tin; 
ureter and the location of tlic obstruction. 


operations AA’ere perfoianed by A-arions members of tlie hosjiilal staff 
and by tlie author.'^ 

Obstruction in the nreler causes dilatation above it and dilatation 
of the pelvis as avcII as the changes in the parenchyma Avbich liavc 
been sliOA\*n. Ilydroneplirosis may occur Avithont dilatation of the 
uixder and A’ico rersn. 

This study strengthened the coiiA'iclion that ol)struction, inlccfion 
and stone formation are stages in the same pjithologic ])i’oeo.ss. iMir- 


•Tiio pntliotogic clinnges in tlio kidney pureueliyma. of some of tbe J-” 

refernd to in tlie clmrt are -sliown in Flg.s. ..-it. I li<; de.scriptlon.s '''f' 
by Dr. Joiin Kirnrin, F.-illiologlst at tlie I’re.sb.vteri:in t i r ^ i - 

and who iias pointed oU( tlie effert.s of ureter.'il ohstriK lion whioli are ]''><- ■ 

.sarily ass'K-lated witli dilatation of tlie iielvU. Tlie credit for Ihls work I.' hl.s .in I 
the writer is indebted to him for the lllii.strations. 
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Kit,'. ". — Mfiv.-iliti- Itidti'-y. Oiiii‘'^.v .•'*i'tl<>!i s<viir>Ml sit iijii’nitioii for Oli'tl’s <‘rl.«l.«. 
nilntntion of tubulis <liii' (<> 1 im<1; \vltlr!i OLtoniK- thnii. c’lll's in Kood con- 

dition bill .«om("\vluit IbiltftK'iI tint. Simro of Oownnin I'nlni-fn'il iiinl Klomortill rliow 
doKcnoniUvo clinnKi’.-'. 



nan^>?-from''a'’^;^;vionslv «^^"pon<l."l Ioa"nu,v^de'’l'il‘e^^ for ho,norrbn,,o hi proj:- 
prcsaurc. Cells .show dej^bneralive chunKO.s. Space of Bo"Vnun incrSl with at rS’ 
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F'S'. — Nephi'cctoniy for suppurative pyelonepliritis and impassable ui'eteral stric 
tiiro. Some clironic jnterstitial change with overgrowtli of connective tissue. Pros 
sure atrophy of tufts of glomeruli. 



C. Nephn'Ctomv for acute .suppurative pyonephrosis and tul>eicuIouK Itfdney. 

M.'irUoil inlepstitial clia'nge.s. Some Iiyalinize<i glomeruli ; pres.surc effect.s on cfl!;i of 
glomeruli. Collection of round-celled indltraltons. 


thermore it, showed that the obstructioii.s that iiad been roeog-iiized 
were assoeiated with advanced ])athoIo<ric conditions. This led to fJtc 
belief that earlier stape.s and le.sser tiegrees of obstrnefion .should be 
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I,, 7 Wiiliivctniiiv for r-ik iilou- vyont J'ln o-iv. Elfi'n-< inimi .ilIon'J will) MD'iIt 

T^uiVl ^lls "m i:n'-rt. of ImrK pi.-sMtl- :.s ... r„ In ulon..-. nil. 



FIr-. 8. — Nephrectomy for acute pyonephro'iis and old n('i>hropto‘'l.‘^. T'retei.Ml UInh. 
Chi’onic inter.stitial nojihritl.'!. Elstondod cap'<uk-.<? of tlownian from back iire.^'-ure, 
Atropliy of tuft.^. 


diagnosed. To tlii.s end bulb callieler.s tvere employed, M'itli the teach- 
ings of Ilunncr as a background, for invest igation- of what may bo 
called strictures of large caliber and other form of ureteral stenosis 
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of lesser degree. Ureteral stricture can hardly he mentioned without 
raising many points that have been the subject of controversy between 
Hunner and his school, on one side, and certain eminent urologists 
on the other. These subjects are of the greatest academic interest 
and no doubt we shall eventually learn the truth. In the meantime 
one may try to form an independent opinion based upon his own 
work. Briefly the technic is the use of an indirect vision operating 
cystoscope which will permit the use of bulbs and dilating catheters 
up to 12 mm. in circumference. The bulb catheter is passed and the 
behavior noted, particularly as it is withdraAvn. In seven patients, in 
Avhom no pathologic process could be found, the No. 10 bulb ivas 



Kit:. 9. — Ncplncctoniy for ciilculoiis pyonoplirosls of lonj: following pyeli- 

tis of prettnancy. .Some inter.stitlal cliantrc.'! but very ill.stinct back pressure effects 
on glomenill. 

readily pa.ssed and Avithdrawn Avifhout the “liang,” except in one in- 
stance AAdien it could be seen to drag upon the bladder Avail. These 
patienf.s had had cither 7'epeated attacks of pyelitis or severe pain 
referred to the kidney region. Tliey Avero regarded as negative. 

In one jiatient Avho liad clironic pyelitis with h'fuiuani j-enal colic 
and dilatation of Avhose ureter Avas shoAvn by x-ray (Fig. 10) the Xo. 10 
ludb Avas readily passed and no “hang” detected. 

Idarked iniproA'cment followed a single dilatation to Xo. 11 and 
lavaire witli mercurochroine. Further ex])crience is rcijiiired to <Ie- 
teriniuc wlietlior 'or not lliis represents a “stricture’’ ol a cjilibcr 
larger than a Xo. 10, and raises the fpicstion whether one should Iw 
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coiilonl to (lisniiss llic pnlients as having: no stenosis, Avlien tlie No. 
K) bulb is withdrawn withont a “hanfr.” 

Anoflier pationt liad paroxrsnus ol* pain aloiifr tlic oonr.se of the 
l)elvie nretor of about ton yoar.s dnralion, datinfj: from an attack of 
cystitis. A distinct “hanK" was foil, on withdrawing^ the No. ]0 
bnlb, at a point 2 cm. above the ureteral orifice and the bladder wall 
was dra'Ttred upon and distinct bleediiifr immediately followed. The 
examination resulted in reproducing one of her typical attacks. 



FIk. 10. — r.NfloKnirn of p-iticiit with cliioiiip pveliU-j jupl lootiiivnl loniil tollc 

following pjolltiy of piCKiiancy. 

The que.stion before u.s at this time is: does this of itself mean 
“stricture,” or does it mean “stxucturc” only if pyelogram or uretero- 
gram .show dilatation? Certainly one finds ureteral orifices too small 
to admit even a No. ]0 bulb that have no associated symptoms and 
are presumably congenitally .smaller than the average. 

In another patient, who had chronic pyelitis, a No. 1] bulb would 
not pass through the ureteral orifice without trauma. On the other 
hand experience in dilating the ureter to help the passage of calculi 
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lias shown that one can nearly always pass a bnlb 12 nnn. in eircmn- 
ference up to the calcnlns ivithont too nineh force. 

In four cases, in which the entire clinical study and repealed exami- 
nations were fairly conclusive of ureteral stricture, the No. 8 bulb 
corroborated this opinion by demonstrating a “hang” at the point of 
partial obstruction several centimeters above the bladder wall. 

Two oiierative cases were found to have dense cicatricial strictures 
that had proved impassible even to No. 5 catheters as was a stricture 
previously reported which followed ligation of the ureter. 



Fife. 11. — .Satiio putlont. Critliotar parll.v witliJr.'iwn /tnd tirf-tcf injcolca to 

(lilatriUoii of iirolor. 

In another case of stricture following traumatic ureteral /istula and 
treated by gradual dilatation the No. S bulb revealed a “luiug. ” 

Mefore the time of using the bulbs for diagnosis the No. 0 tJarceau 
dilating catheter was often noted as being gripped by the lower ureter 
at various levels on the catheter in such a way as to be fairly cou- 
eiiisivo of decided stenosis. 

The treatment of ureteral .stricture one would expect to be anal- 
ogous to treatment of stricture of other mucous canals aiui il {lossible 
by the jilan of gradual, gentle dilatation. This has been efTceted in a 
few eases gaininc' one or two milliiiietr-rs circumfej'cnee at each treat- 



laws: 
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inonl. The diliiliilioii slionld ho ;d iidorvjds iiol more rreqiUMii tiian 
Ion (n twelve days. Under lliis plan the train i.s held and. when carried 
to what is helieved to he full si/.e. the »rain is held for at least a nninher 
of months. Experience has not heen lomr enoiifrh to determine whether 
or not it is permanent, hut there has heen no tendency shown to nar- 
rowinjr lieyond the ealiher ot the last dilatation. 

In one case f)f neidireetomy and one ease of \ireteral calcnlns, stric- 
tures that had heen impas'^ahle from helow were forcibly dilated hy the 
operator from above. F.oth .strietnres pronpitly reenn-ed. 



Fifr. IL’. — 1 ’ioUt;i 1 .‘■ti it-turi' of .«n)!ill riilllicT wHli niodcrati- dllntMtlon of urutoi- but 

■\villi<uu <matiiti<iii of bolvl.'f. 

One ])atienl (Eiy. Yl) I'cqtuied twelve treatim'iits to carry the dila- 
tation Irom No. (i to No. 1-1 and local pain was iiot relievt'd until this 
point' was reached. The nretcro<;ram taken at the second examination 
shows a moderate dilatation of the nreter. 

After dilatation to No. 12 failed to [five I’clief the patient was exam- 
ined hy Dr. llnnner in eonsnltation and the diagnosis confirmed. The 
repeated demonstration of narrowing at two ])oinls and the “hang” 
fonnd on several occasions during the ])roee.ss of gradual dilatation 
had heen convincing that this was a stricture without infection. 
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CONCLUSIONS 

1. Tliere are Yarious types of ureteral obstruction in -women that 
are more frequent than ureteral calculus. 

2. They are found associated -with dilatation of the ureter, li^^dro- 
nephrosis or “back pressure” effects on the renal parenchyma. When 
these symptoms exist and calculus is not demonstrable, examination 
is usually indicated to determine the normal patency of the ureter. 

3. Their symptoms are essentiallj’- similar to those produced hy 
stone. 

4. The bulbed catheter is the best instrument for this purpose, and 
for routine use it should be at lea.st 10 mm. in circumference. 

5. Gentle, gradual dilatation is the treatment of choice for ureteral 
stenosis. 

20.33 Locust Street. {For flLsaisnion see page S92.) 


INTRAUTERINE DEATH OP THE FETUS DUE TO 
ABNORJIALITIBS OF THE UMBILICAL CORD 
Rerort op Three Cases’^' 

By E. L. King, M.D., New Orleans, La. 

(From the Department of Obstetrics, College of Ilcclicinc, Tnlanc University of 

Louisiana) 

T he majority of the textbooks' on obstetrics which I have con- 
sulted, in discussing antenatal death in the latter part of preg- 
nancy, consider particularly llie questions of diagnosis and treatment. 
The pos.sible causes of fetal death before tlie onset of labor are not 
mentioned in some works and are giA^en but scant consideration in 
other.s, Avhilc a few texts coA’cr the to})ic in a fairly satisfactory man- 
ner. The part played by cord anomalies is genei’ally passed over. 
Williams, hoAvever, devotes three pages to the anomalies of the cord, 
but this discussion is not confined to those lesions capable of bi’inging 
about the death of the fctins. In most instances the intrauterine death 
of the fetus is due to .syjdiili.s, nephritis, or some other infection or 
toxemia from which the mother is suffering. Occasionally, painstak- 
ing investigation, including aiitojisy of the child, may fail to disclose 
the causative factor. Rarely, the seat of the trouble is found in the 
cord, and it is to this topic that I wish to direct attention. 

I'his subject is considei-ed in detail by Browne, of Edinburgh, in a 
recent pajicr. He has studied the matter eai'clully, a;^ is shown by his 
bibliography of seventy titles. 1 am taking the liberty of quoting 
rather extensively from his article and Avi.sh to imt on record three 

•U' riil h'.fori- th'" Nf.v OrCciri" nrul I' lil Srt' i' lv. Mni'Ii II. 
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cases of fetal death due to cord lesions wliicdi have come under niy 
personal observation. I ant not considering tlic eases of intci twining 
of the cords of single ovum twins, wliicb condition may at times lead 
to the death of one or both babies. I have observed this complication 
several times, but feel that, this .subject is best reserved for separate 
discussion. 

True knots of the cord, aecordiiig to Williams, occur very fre- 
quently, wdiile Browne says that “the occurrence of true knots on 
the umbilical cord must be looked upon as somewhat rare.” He 
quotes von Winekel as staling that they occur in O.'l to 0.5 per cent 
of all births, and also stales that Chant reuil reported 7 knots in 0075 
deliveries, Avhilc von Ilecker recorded true knots 135 times in 31,590 
births. Some authorities state that these knots arc of developmental 
origin but the general consensus of opinion is that they are produced 
by the imssagc of the fetus through a loop of the cord. Undue len gth 
of the funis and abundant liquor amnii arc no doubt contribuUng fac- 
tors.‘~‘Ws a*nile, the knot is slack and the fetal circulation is not im- 
paired. I have observed this condition several times. Some w'ritcrs 
claim that these knots can never tighten to such a point as to cause 
fetal death. BroAvnc, hoAVCA’cr, has proved experimentally that this is 
possible. A cord was cut OAvay from the placenta one hour after 
birth. A cannula was placed in the umbilical vein and Avas also con- 
nected to a mercury manometer. It A\’as found that fluid passed 
through the vein at a pressure of 30 mm. A slack knot prevented the 
Ijassage of fluid until a pre.ssure of 20 mm. Avas reached, Avhile Iavo 
knots raised this pressure to GO mm. Weights tied to the distal end 
of the singly knotted cord raised the pressure at Avhich the fluid 
passed to a still higher level, aiid it Avas found that a Aveight of 160 
gra. prevented the passage of fluid at a pressure of 1G5 to 170 mm. 
As the arterial pressure in the cord A'aries bclAvecn 39.3 and S3J nun. 
of mercury, according to Feldman, Avhilc the venous pressure is usu- 
ally 16 mm., it can be seen that the circulation through these vessels 
may be completely shut otT by a traction of moderate degree exerted 
upon the knot. BroAA-ne tabulates tAA'euty-six collected cases of fetal 
death due to these true knots. 

Torsion of the cord is another condition Avhich in rare instances has 
been held responsible for the death of the fetus. Bohrn in 3861 
(quoted by BroAvne) collect, ed eighty-five such eases from the litera- 
ture. A certain amount of torsion, of'Coursc, is found in practically 
every cord, one Avith no tAvists AA'hatever being a rarity. The arteries 
are twisted around the deeper lying vein, usually from right to left; 
this is supposed to afford a measure of protection for the Amin. It 
Avould appear that this physiologic torsion might easily become patho- 
logic and it is surprising that fetal death is not prodiiced in this man- 
ner more often than appears to be the case. Probably the mobility of 
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tlie fetus in tlie liquor amnii may contribute to the rapid untwisting 
of the cord before there is any interference with the circulation. It 
may be that, in case of fetal death due to torsion, there is some 
anomaly of the cord or some mechanical interference with the untwist- 
ing process. Browne is of the opinion that we are dealing with a 
thin cord, with little or no Wharton’s jelly, and that this thin cord 
offers very slight resistance to the exaggeration of the normal tor- 
sion. There is thus a lack of elasticity, so that the “untwisting” is 
not so readily brought about. For example, the normal cord may be 
compared to a fairly thick I’ubber band, the other to a thin cotton 
string. Obviously, these, when submitted to torsion, would untwist 
at verj’’ different rates, and the rubber band would tend to a more 
complete recovery from the torsion than would the cotton string. 

One of my cases falls in this group, and I will report it briefly. The patient had 
advanced a little past the eighth month of her second pregnancy, the first having 
terminated in an early miscarriage. Gestation had progressed normally. The pa- 



Fijr. 1. — Note constriction at umbilicai end of cord fa). Also marked tension of 

remainder of section photographed. 

tient noted rather excessive fetal movements, after which no further evidenc'’S of 
fetal activity were observed. Careful auscultation, repeated several times, faileil to 
elicit fetal heart tones or uterine soufilc, nor could any active movements be detected. 
One week after the cessation of fetal movements labor came on and a macerated 
infant was delivered. The cord was not measured, but was of normal length, and 
was very tightly twisted from the child ’s umbilicus all the way to the placenta. 
Close to the umbilicus the constrictions were especially marked (Fig. 1). Some of 
these twists were unwound, deep grooves were noted, and the cord resumed its condi- 
tion of torsion when released. Only two vessels, an artery and the vein, were present 
(Fig. 2). Microscopic study of a segment of the cord, as well as of fetal liver, was 
negative. No Treponema pallida were found, and no lesions suggestive of syphilis 
were noted. The placenta showed no lesions other than a thrombosis of the vessels, 
and no trciioncrna were found. The father's Wassermann was negative, ns it find 
been on several previou.s occasions. The mother’s blood was not tested, as the patient 
was delivered at home, and the husband, a physician, felt that the taking of blood 
for the test would occasion further mental dis'^uictude. Both parents were perfectly 
healthy, and the cord condition was the only abnormality detected. I might rcmarl: 
that late torsion, such as occurred in this instance, seems to be the rarest form, being 
noted by Dohrr. only once in the eighth month out of sixty-four cases. It is prob- 
able, in this ease, that the presence of only ono artery was a factor in the fatfil 
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outcome, nud it may bo conceded tbnl the torsion oi itseif might have res^iUed in 
death. But I am of the opinion that the for.'sion was tiio ciiicf cause of the death of 
the baby. This patient has since been delivcied of a living, healtliy baby at term. 

Occasionally, a localized constriction of the cord is found, most fre- 
quently at the fetal end, and involving an inch or so of the cord. I 
have observed two such instances. Extreme torsion may also be pres- 
ent, but was not noted in my cases. 

In tli’o first instance in rvhich I noted this anomaly, the patient noticed cessation 
of fetal movements at the sixth month of ge.wtation. She had previously given 
birth to a normal, healthy child, which is .still living, and another healthy child 
has been born since this stillbirth. Careful and repeated examinations failed to 
elicit fetal heart tones or uterine soufllc, and the uterus did not increase in sir.o. 
Polak states that acetonuria is always present when the fetus is dead, but it was 
not found in this case. One month after the death of the baby, spontaneous 



Fiff. 2. — Drawing of a section throuBh a part of the cord whore It was of moderate 
diiimctet, showing only one luleiy (a) and one vein (v). 

labor began, and a macerated fetus was delivered. I'lio cord, of course, was 
flabby and discoloicd, but was otherwise normal except for a segment about one 
inch long, next the umbilicus, wlicre it was very much constricted. This poition pre- 
sented a shrivelled appearance, and there was no ^YIml ton’s jelly present (Fig. 3). 
There was no evidence of fetal, placental, or maternal lues. My second case of this 
character presented the same abnormality. This patient was also about six months 
piegnant, and the baby had been dead for many days. The cord was not sectioned 
in cither case, as one specimen was saved intact, while the other was buried through 
error. However, I feel sure that the chief lesion was an obliterative inflammation of 
the vessels of the cord, ns has been described in similar cases by Browne and others. 

Many other le.sions of the cord have been recorded by various ob- 
servers. Browne has collected three cases of death due to ruptured 
varicosity of the cord, and one of death caused by ulceration of the 
umbilical vein. He also reports instances of liematomata, cysts, and 
solid tumors of the cord. Very rarely, fetal death may be due to 
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compression of the cord around the neck, or to syphilis of the cord. 
As a rule, however, syphilis causes death by its direct effect on the 
child, and the cord lesions, when present, are rarely of such a nature 
as to cause interference with the circulation. In the many instances 
of stillbirth due to syphilis which have come under my observation, I 
have not in any case noted sufficient macroscopic pathology of the 
cord to account for the death of theffetus. 

In conclusion, I wish to recommend a more careful study .of the 
cord in cases of antenatal fetal death, as I believe that in many in- 
stances the pathologic lesion responsible for the fatality will be found 
there. I do not think that my cases are as rare as one would infer 



FJg:. 3. — Marked torsion of cord for several centimeters at fetal end. 

from the scanty literature on this subject, and I trust that other mem- 
bers of this soeiet}’ will put on record similar cases that they may have 
observed. I wi.sh to thank Dr. Harold Cummins, of the Department 
of Anatomy, Tulane University, for his assistance in the preservation 
and .study of the specimens here presented. 
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T^IATERNAL AND INFANT ^lORTALITY IN 4488 CASES IN 
AN OUTDOOR CLINIC, 1022-1925" 

By IIakold Bailby, i^I.D., Nnw Youk City 

(From Cornell Univcrsitif Medical College in afiliation with the John F. Berwind 

Free Maternity Clinic) 

T he luelhods of compiling maternal mortality figures dificr in the 
various stales and countries but the international code, accepted 
by the United Slates and several countries of Europe, is the best 
system that ive have at present for recording the deaths. The mater- 
nal mortality figures for the United Stales are computed from the so- 
callcd Registration Area, vhich now consists of thirty-nine states and 
the District of Columbia. All but three of the southern states are 
included in this group, a fact that is important because the mortality 
in the colored women is nearly twice as high as in the white. The 
colored women arc notably ill-constituted to bear the trials of preg- 
nancy and labor because of their poor nutrition and the high incidence 
of rickets, tuberculosis and syphilis. In some regions, the latter dis- 
ease attects more than a third of the women. Furthermore they arc 
delivered by untrained midwives under conditions that lead to infec- 
tion. To show how markedly these factors affect the rate, the 1922 
figures of the Department of Commerce give a combined maternal 
death rate of 10.7 per cent for South Carolina, whereas i\[inncsota 
which has an almost entirely white population with high standards 
of education, has a rate of 4.9 per cent. Notwithstanding the high 
death rate in the colored women, the figures for the United States 
are close to those of Great Britain, the country with which avc may 
most readily be compared. 
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There is an element of injustice in the contention that the United 
States is seventeenth on the list of civilized countries in their mater- 
nal mortality rate. In order to make a comparison with other coun- 
tries their methods of collecting and compiling their stalistic.s mmt 
be thor oughly investigated, otherwise we find Russia presenting very 

♦Read before a mecUnR of the Now York County kfedlcal Society, March, 1926. 
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low figures that can hardly he in conformity with the actual facts. 
There is so much free talk about statistical figures that one should 
view them with skepticism. 

I present here the results of our attempt to reduce maternal deaths. 
The circumstances and conditions that arise in an outdoor delivery 
clinic are not very different from those confronting the general prac- 
titioner, and our Avork is described with the hope that certain applica- 
ble features may be adopted by him. 

At the close of the year 1921, Cornell University Medical College 
formed an affiliation Avith the John E. Bei’Avind Maternitj’’ Clinic, — 
an organization that had been giving maternity care for the past 
tAventy years, — ^by AAffiich the medical control passed to the former in- 
stitution. We have, therefore, four years, 1922 to 1926, in Avhieh the 



Fig. 1.— John E. Berwind Free Maternity Clinic. 1002-1925 
Daric Area: Deliverie.s. Llfjht Area-: Application.?. Dotted Line: 
in New York City per 1,000 Popuialion. 


Birtii Kate 


clinic has been a teaching ser\'icc for the Cornell Mcdictil School and 
it is here that the fourth year students haA-c obtained their practical 
Avork. This clinic is housed in a .suitable building Avith quarters for 
the students and has a resident staff of four men. There are tAVclvc 
nurses, including those in the maternity and infant diAusions. Ihc 
clinic is aided to some extent by the Ilenry Street Settlement Avhose 


nuiAses make some 4000 visits a year. 

At the present time it is exceedingly difficult for any institution to 
keep up the number of deliA'crics in its outdoor clinic because, first, 
there is an increasing tendency for the Avomen to seek hospital caie 
and, .secondly, due to the high co.st of nursing serA'ice, the jialienls 
find it less cxpensiA'c to haA'o a priA'atc doctor than to haA'e clinic eaic. 
We have decided that this latter cause .shall not be operative in our 
elinic and as a re.suit aa'C have had a gradual hut .steady gK’iuth, al- 
though the birth rate in Xev.- York City is eon.stajitly decreasing- 
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Our postpartum follow-up visits are approacliing the number of 
deliveries and the deliveries themselves are close to the applications. 
The total number of visits for the four years — antenatal, natal and 
postnatal — is 74,207 ; 19,294 were made by doctors and students, 41,125 
by nurses and 13,788 antenatal and postnatal visits were made by the 
patients to the clinic,. Most of the women apply for care about the 
seventh month, a factor that must be remembered when a study is 
made of our mortality figures wliieh are lowered by the absence of 
deaths from abortion, ectopic pregnancies and accidents of the early 
months. 

In addition to the antenatal and delivery care, there is a follow-up 
clinic and cases requiring operative repair are transferred to another 
of our teaching hospitals. At the end of two weeks the babies are 
transferred to the Pediatric Department of the clinic where they are 
cared for throughout one year. Forty-five per cent of our patients 
by actual count, are either colored or Porto Rican and, as we have 
pointed out, the negress is a poor maternal risk. 

The principal idea of this service and the one that is applicable to 
general practice was ably described by A. C. Beck in his paper published 
in this Journal in 1923 and we believe that its adoption should be en- 
couraged. This is that all major abnormalities .should be transferred to 
a hospital, if possible before interference. The outdoor department of 
our clinic stands in relation.ship to a hospital that is ready to receive at 
all times the abnormal and emergency cases that arise in the course of 
the service. All major abnormalities are transferred, if possible before 
interference or even before labor. At first thought it might seem that 
tliis plan, if adopted by the general practitioner, would make him little 
more than a male midwife but the actual results .show that he would still 
have a considerable number of operative cases. Although our mater- 
nal mortality figures are low, we believe that they could be further 
reduced if we had ambulance facilities to make our own transfers. 
As we have not been able to do this, a few of the eases have been 
admitted to hospitals not under our control. Our follow-up, how- 
ever, includes these patients. 

Students, under the direction of the resident, are permitted to make 
vaginal examinations, but unneeesary and repeated examinations are 
discouraged. Rectal examinations are not made as we believe they 
tend to inerease sepsis through tlie mechanical raising, by the probing 
finger, of the lower part of the vaginal tract toward the open cervix. 
At the end of two weeks, the student usually has fourteen deliveries 
to his credit. In at least one-half of those he has delivered the patient 
liiinself a?!d in the remainder lie has acted as assistant. In addition 
to hi.s delivery work he has attended the prenatal clinics and made 
postpartum calls on the paticiit.s that he has delivered. 



BAILEY: AIATERXAL AND INFANT MORTALITY 


821 


TAHIiE II 

BnrwWiNi) JilATEUNiTY Ci.TNic FoKCKPS DKUVi:urKS IN -MSS Casks, 1922-1D2u 



1922 

1923 

1924 

1925 

nipli Forceps 

8 

8 

12 

4 

Mid Forceps 

IS 

20 

16 

21 

Low Forceps 

14 

4 

19 

13 


Total Forceps Deliveries IfiC. 

Infant Deaths 23 (2 Alaceruted). 

Maternal Deaths 0. 


The operative work in the outdoor cases consisls almost entirely of 
foi’ceps deliveries, versions and procedures for the control of hemor- 
rhage and is conducted by the resident in the presence of a member 
of the visiting staff. Cases for cesarean section and antenatal bleed- 
ing cases are transferred to a hospital. 

In our 4488 cases there were 164 forceps procedures or an incidence 
of 3.6 per cent. No mothers died. The infant death rate was 12.6 
per cent; but for the mid and low forceps operations it was 7.8 per 
cent. Perhaps some criticism might' be directed toward the frequency 
of high forceps operations, especially as the infant death rate was 
25 per cent. For the most part there wore no versions following at- 
tempts at forceps delivery as we arc convinced that this is not a 
proper procedure. Every emergency hospital receives from the out- 
side a number of cases of ruptured uteri that are the result of version 
following forceps procedures. However, in an outdoor service it 
occasionally seems necessary to do a version after an attempt 
at forceps and in our few operations of this type avc ivere for- 
tunate in having no accidents. Our only case of ruptui’cd uterus 
Avas one of multiple pregnancy in Avhich the first tAvin Avas delh'- 
ered by Ioav forceps and the second by version and breech extraction. 


T.milk III 

Beuavind Maternity Ceinio Breech Bkuveries in -LISS Cases, 1022-1925 



1922 


1924 

1 1925 

Version .and Breech Extraction 

19 


13 

BBEBBB 

Breech Extraction 

o 

w 


8 


Spontaneous Breech 

20 


34 



Total Brccch Deliveries 22C. 

Infant Deaths 35 (7 Macerated). 

Maternal Deaths 0, 


There Avere 62 versions and breech extractions and, excluding macer- 
ated fetuses, the total infant mortality Avas 27 per cent. If these 
deliAmries are combined Avith the bi'cech extractions and the sponta- 
neous breech deliveries, there is a total of 226 cases Avith a 12 per cent 
infant death rate. 

We encounter'ed 150 contracted pelA'^es. PNe of these cases Avere 
transferred to the hospital for cesarean section. In the remainder 
there Avere three high forceps, seven mid and Ioav forceps and four 
versions. Two mothers died; one, after transfer for a cesarean see- 
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(Figiirca In parentheses Indicate number of cases transferred to hospitals.) 
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tion, died from tlie anesthesia just as the ahdonien was opened and 
the otlicr, from sepsis wliich followed manual removal of the placenta. 
In the 150 cases there were G infant deaths. 


TAnar. V 

BrRWiND Matrukitv Clinic. Tntant Dkatus in 4488 Cashs, 1922-3025. 

PATn 5.9 Pni: Chn’T 



STILLIUnTIIS 

1 neonatal deaths 

Difiiciilt Labor 

Operative Delivery 

30 

i 

12 

Spnnt.nneous Delivery 

O 

5 

Premnturitv and Injury 

32 

23 

Congenital Abnormality 

4 

33 

ZMaceration 

Death in Ulero 

,51 

0 

Toxemia and .Syphilis 

39 

0 

Placental Abnormality 

4 

0 

Cord Anomaly 

9 

1 

Pneumonia 

0 

2 

Atelectasis 

4 

0 

Misceliancnns 

30 

30 



77 — 3.770 


I\lany complications have occurred in the 4488 deliveries and we 
present a summary of them in order to indicate the types of cases 
that we have felt it desirable to transfer and also to show the end- 
results. In our own and the transferred cases we had 12 obstetric 
deaths or 1 in 374 cases, — a rale of 2.G7 per 1000 live births and still- 
births. In the cases delivered bj' the clinic there were 7 deaths or 
1 in G41 cases, giving a rate of 1.56 per 1000 live births and stillbirths. 
In a careful review of the deaths we feel that with improved judg- 
ment there might be even a further reduction. 


Tahlh VI 


Berwind Maternity Clinic 
Maternal Mortality in 44.SS Deliveries, 3922-1.025 


DEATHS FROM 

MEDICAL CO.M PLICATIONS 

3 MENINGITIS 

3 HEART disease 


OIISTETKICAL DEATHS 


After Transfc,r to IIoRpital 

1 Preoclanipsia. (Developed eclampsia 
at hospital.) 

1 Placenta l^icvia. (Vagina packed be- 
fore trail for.) 

1 Premature IScparation of Placenta. 
(28tli week. Transferred without 
operative interference.) 

1 Anesthetic Death. (32 hours labor at 
home.) 

1 Inversion of Uterus. (Delivered out 
of service. Stopped at Clinic seeking 
hospital care. Transferred to hos- 
pital.) 


Actual AFortality at BertrU^d 
2 Manual Removal of the Placenta. 

1 Sepsis. (Scarlet fever in family.) 

1 Chronic Nephritis and Shock. 

1 Placenta Previa. (Delivered in Clinic. 

Transferred to hospital.) 

1 Rupture of Uterus. 

1 Postpartum Hemorrhage. 


Total Deaths— -14 or 1 in 320 cases. 

Obstetrical Deaths — 12 or 1 in 374 ca.sos— 2.G7 per 1000 births. 

Berwind Delivery Deaths — 7 or 1 in 641 cases — 1.5G per 1000 births. 
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Our stillbirtli and neonatal death rate — 5.2 per cent — ^is not as low 
as we might expect and it is twice as high as the rate given by Beck 
in his cases in a teaching service in Brooklyn. We have listed these 
deaths under their direct causes as far as we could determine them 
and, as we were fortunate in securing a considerable number of 
autopsies, we feel that they are properly classified etiologically. 

Some degree of infection followed in 48 cases but there were only 
two deaths, one mentioned above under manual extraction of the 
placenta and one a case of sepsis occurring in a family in which there 
were two cases of scarlet fever. 

There were 6 complete tears that were repaired at once. 

SUMMARY 

With close control and adequate facilities a teaching service can be 
conducted with considerably lower death rate than that generally 
prevalent in the community. In our cases there is a reduction of 
50 per cent below the figures for New York State. The still- 
birth and neonatal death rate of 5.2 per cent is more than 30 per cent 
lower than the figures for New York City. We believe that these low 
figures are due to the transfer of the major operative cases to suitable 
hospitals as early in the labor as the complications become evident 
and to the aseptic technic in the conduct of labor. 

119 East Seventy-fourth Street. 


PERIODICITY OP SEX DESIRE 

Part I. Unmarried Women, College Graduates 

By Katharine Bement Davis, Ph.D., New York 
General Secretary, Bureau of Social Jlygicnc 

D uring the last few years there has been considerable study of 
the e.strous c^’cle of animals. Loeb of Washington University, 
Stoc'kard of Cornell, and Evans of California among others have at- 
tacked the problem from vai'ious angles. 

Corner, of Rochester, has studied the relation of ovulation and men- 
slruation in monkeys (Macaens rhesus). The study of the human 
reproductive cycle, because of the greater difficulty of approach, has 
not been carried so far as with the lower forms of life. A beginning, 
however, has been made by Sclu-oeder, ^feyer and Ruge, among others. 

The importance of the study is obvious on account of its practical 
bearing. ^lenstruation, ovulation, conception, sexual desire, are all 
part.s of it. The old notion of a “safe period” is one of the supposed 
contraceptive methods knovm to a majority of women. 

Investigators in the human field, it is .said, have been held back 
partly by lack of critical information on the psychical side — that is. 
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in the matter of a Avavc of sexual desire in vomen in relation to the 
menstrual period. 

In our study of tlio sc.x life of normal women,^ tlie questionnaires for 
both married and unmarried women touch u])on this. The questions 
ashed of the unmarried were more detailed and were more fully an- 
swered than those asked of the married women. The information 
gathered from these questionnaires is far from being as definite as 
desired. The comment of several of the women replying, “We .should 
have been given a period for observation before being asked to reply,” 
is a valid criticism. We ])resent what there is, however, for what it is 
worth. 

We Avill first consider the reports of 1000 college and university 
graduates unmarried and at least five years out of college. 

Section Til of the questionnaire, dealing with Sex Feeling and Sex 
Experience, begins as follows: 

A. Sex Feeling. 

3. (a) Do you recall linvinp had any sex feelings or impulses during childhood 
(up to beginning of menstruation)? Spontaneous (physiologic) excita- 
tion of organs; pleasure in handling organs; desire for .sex excitement; 
sex day dreams; curiosity about sox affairs of parents or other adults; 
.strong attraction for boy.s and men; any other? 

(b) Did the appearance of menstruation arouse any feelings or emotions? 
What? 

Did you experience any increase in intensity or frequency of sox feelings 
up to college entrance? 

(c) AVero such feelings increased in intensity or frequency during college 
course? Decreased? 

(d) Since Ic.aving college — Increased in iiitcnsity or frequency? Decreased? 

2. If you arc conscious of definite sex feelings or desires do they arise at 
more or less regular periods? If so, 

(a) How many marked periods of desire do you liavo between menstruation? 

(b) What relations in time do they have to your menstnml period? 

During? Before? After? 

(c) If you liavc more than ono such wave of desire between menstruation, aro 
they of equal or different intensity and duration? 

How far apart aro they? 

IIow long do they continue? 

(d) Are these poiiods of desire (if any) strong onougli to produce temptation 
to sex indulgence? 

To diminish resistance to temptation? 

Fuithci questions i elate to definite sex pi’actices and expci'icnces 
and the answers are discussed iii part in a pi’evious paper." 

A discussion of the answers to Section III, A-1, will be given in 
detail in a future paper. The fir.st part of the present study concerns 
Itself with questions under A-2, and their correlation with answers to 
questions on sex experience. 
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Table I 

A-1 Entire question unanswered 10 

Deny any sex feeling or any sex desire at any period in their lives 182 

Admit sex feeling or desire at some period 808 

Total 1000 


These answers, however, are not always consistent with the answers 
to other portions of the questionnaire. Of the 10 who fail to answer 
question 1 in answer to questions on masturbation, two admit the 
practice for a short time, one as a child and one as a girl between fif- 
teen and twenty. None of these 10 admit sex intercourse, or homo- 
sexual experience. None admit sex problems, although two fail to 
answer the section on problems. 

Only 124 of the 182 who categorically deny any sex feeling or sex 
desire are consistent throughout their entire papers. 


Table II 

Deny any sex feeling or practice throughout life 182 

P.apcrs entirely consistent 124 

Papers inconsistent 58 

Of these — 

Have present sex problems 14 

Make comments indicating sex feeling 9 

Admit masturbation in the past 24 

Admit masturbation at present, sex intercourse, or homosexual 

experience 11 

Is 


A brief description of the 58 inconsistent cases will be inserted in 
the reprint of this article because they illustrate what seems to be sex 
feelings which the writers are unwilling to call by that name, an atti- 
tude perhaps quite common among unmarried women of the ages 
covered in this study. 

Table III 

Pelation of Answers to A-l and A -2 


Reply “Yes” to question A-l 808 

Of these in answer to A-2 — 

Have observed regular periodicity 272 

Have observed irregular periodicity 298 

Have observed no periodicity 238 

808” 

Reply “No” or fail to answer question A-l 192 

Of these — 

Question A-2 unanswered 99 

Question A-2 No 93 

Tot.al 

Total 1000 


A glance at Table IIT shows that of the 808 women who answered 
“Yes” to question A-l, there lire 238 wlio in answer to tJie first ques- 
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tion under A-2 sny tlint they linve never observed any periodicity of 
sex desire. Tliey reply with an unqualified “No.” In 298 cases a 
certain amount of information is given. There is a relation perhaps 
between the feeling of desire and the menstrual period, but it is not 
regular each month, or, such a desire while irregular does give rise to 
temptation to sex practice, etc., etc. 

There arc, however, 272 women who stale that they have observed 
regular periodicity of desire. These answer the other points under 
A-2 as follows : 

in A-2 

(a) Number of periods of desire observed— 


One period 

12C 

One or two periods 

26 

Two periods 

89 

Two or three periods 

18 

Three periods 

n 

Three or four periods 

2 

Four periods 

4 

Four or five periods 

o 

‘ ‘ Several ’ ’ periods 

o 

“Many” periods 

1 


(b) Relation of desire to Menstnml Period. 

Those who have observed one period find it occurs — 

Before menstruation C9 

After menstruation 38 

During menstruation 3 

Before and during menstruation 9 

During and after menstruation 3 

During, between and after menstruation 1 

Midway and after 2 

“It may be jusf before or just after, but never during menstrua- 
tion" 1 


12G 


Those who always experience one and sometimes two periods just be- 
fore or just after mcnstru.alion find they occur — 


Just before or just after menstru.ation 4 

Just before or just after menstruation or both 4 

Just before and occasionally after 2 

Before sometimes, and after always 5 

Before and occasionally during 1 

After and occasionally during j 

After — no further explanation 2 

Just before 3 

“In between” o 


About 10 days after and occasionally 10 days before 
TJie week before sometimes and a few days aftor__. 
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Those who always experience two periods find they occur — 

Before and after menstruation 

Before and during menstruation 

During and just after menstruation 

Both before menstruation 

Both after menstruation 

Just before and midway 

One week before and midivay 

During and midway 

Just after and midway 

Ten days before and during menstruation 

A week before and during menstruation 

Just before and about 10 days before that 

Just before and during (one period) and after 

A week before and a week after 

Those who have observed two or three periods find they occur — 

Just before and after menstruation 

Before and after (a week or so apart) 

Before and midway 

Before and after and midway 

Before usually — sometimes during 

Before and after and sometimes during 

Before, during and sometimes after 

Before and during 

Before, after and during 

Before usually, during rarely — after sometimes 

Just before, just after and sometimes a week later 

After (no time given) 

Just before, mid\Yay and sometimes during 

Two or three times in the week before 


56 

8 

2 

3 
5 

4 
1 
2 
2 
1 
1 
2 
1 
1 

2 

2 

1 

1 

1 

2 

1 

2 

1 

1 

1 

1 

1 

1 

18 


Those who have observed three or more periods find they occur — 

Three periods — before, during and after 

Three or four periods — before, during and after 

Four periods 

Weekly 2 

Before, then others 5 to 7 days apart following 1 

Before, after and one or two between 1 

Four or five periods 

During, after and before, 4 or 5 days apart 1 

From a daj' or so before to a day or so after 1 

“Several periods” 

Beginning just after, in the week or 10 days following-. 1 
Usually before, occasionally after 1 


“^Many” periods several days apart tlirougliout the month 


2 

4 


O 


] 

13 


(c) The 120 who recognize two or more periods. 

Jnirnsif.y CompnrnJ — 

The fiainc 

Different 

Cannot tell — 6 

1 ^ 
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Duration Compared — 

Uimnswcrctl 

Equal 

Unequal 

Cannot saj- 


81 

n 

23 

5 


Distance Jpart — 

Unanswered ‘10 

Cannot saj’, varies 7 

A few days 12 

Five to Bcvcn days 1 

A week 18 

A week or BO 2 

A week or ten days 1 

Ten days 12 

Two weeks 21 

Ten days to two weeks 3 

One day to two weeks 1 

Indefinite 2 

120 


Duration — 

Unanswered 

Cannot say 

Until Batisfied 

A few seconds 

A few minutes 

A short time 

Varies with occupation 

An hour or so 

A few hours 

A few liours to days 

A day 

A day or two 

Several days 

Two days 

"Days” 

A week 

A week to ten days 

A few minutes to 2 or 3 d.nys 

From three-quarters of an hour to a day 

A few minutes to a few hours 

Sometimes almost the whole interval between periods 

(d) 

Temptation to Sex Indulgence — 

Unanswered 

Yes 

No I 

Sometimes 

Possibly 

Formerly; not now 

Beads love stories to the neglect of important duties 


35 

3 

13 

8 


3 

4 
4 
3 

14 

11 

3 

1 

0 

1 
3 
1 
1 
1 

120 


33 

IID 

99 

13 

4 

3 

1 
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Weakens Besistance to Temptation — 

Unanswered ! 119 

Yes 1 80 

No 62 

Sometimes 1 

Possibly 5 

In some ways 1 

Ponnerly; not now 2 

Do not know 2 


272 

Of the 272 who recognize periodicity of desire, nearly one-half, or 126, 
state that it occurs at approximately the same time each month. In 
26 instances a second period is sometimes hut not always observed. 
In 89 cases two periods are always recognizable, while in 18 more two 
periods always are observed, with sometimes a third. The remaining 
13 cases are scattered, lying between “three” and “many.” 

In the consideration of this problem the exact relationship of the 
desire to the menstrual period is probably the most important factor. 

In textbooks on physiology and reproduction it is commonly stated 
that sex desire in women is strongest after menstruation. For exam- 
ple, W. II, Howell in his Textbook of Physiology writes: “The sexual 
excitement that attends the condition (heat of estrous) in lower ani- 
mals is not distinctly represented in man, although it is commonly 
said that in the period following menstruation the sexual desire is 
stronger than at other times.^ 

Francis Hugh Adam Marshall in his Fhysiotogy of Bcproduciion makes the same 
statement. “The period of most acute sexual feeling is generally just after the 
close of the menstrual period.”^ Havelock Ellis in his Psychology of Sex writes: 
“Whatever doubt may exist as to the most frequent st.ate of the sexual emotions 
during the period of menstruation, there can be no doubt whatever that immediately 
before and immediately after, very commonly at both times, — this varying slightly 
in different women, — there is usually a marked heightening of actual desire. “5 

Ellis quotes Kraft-Ebing who places the heightening of sexual emotion at the 
postmenstrual period, Adler who states that it is increased before, during and after 
menstruation, and Harry Campbell who as a result of certain inquiries made of 
their husbands who were patients at a London hospital, declares of their wives that 
the proportion of cases in which sexual feeling was increased before the flow, to 
those in which it was increased after, was as three to two.® 

Marie Slopes in Married Love presents a chart showing “The Periodicity of 
Natural Desire in Healthy Women.”" “Various causes make slight irregularities 
in the position, size .and donation of the w.ave-crests, but the general rhythmic 
sequence is apparent.” 

In this diagram the strength of desire is shown to be the greatest in the three 
or four days preceding menstruation, lasting three or four d.ays, and again from 
the seventh to the tenth or eleventh daj* following, dropping below the “level of 
potential desire” during the menstrual period. Miss .Slopes gives no intimation of 
the extent of the data on which her chart is based nor of her method of obtaining 
them. 
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Tarlt: IV 


rKTtlODlClTY or Dr.SJIlK V'lTH TO'.rrRKNCn TO THE AtENSTUUAE PERIOD 


Nimnr.R or 
rElllODS 

REFOUn 

nURlNO 

AFTER 

‘ ‘ BETWEEN ’ ’ 

OR MIDWAY 

COMMENTS 

One 

G9 

s 

38 

3 


12G cases 

(9 and 

9)1 



lOno period. 



(S and 

3)1 




1 


12 


ePithcr but not both. 

One or two 

8 

or 

81 


lOuo or both. 

2ti eases 



2 or 

21 



O 


02 


eOccasinnally. 


Cs 


5 


3.Somctimcs. 


1 

1= 






12 

1 




S'* 




<Ono or two waves, 






both before. 


11 


1 




1= 


1 



Two 

r.7 

and 

57 



89 cases 

10 and 

10 






2 and 

O 




ni 


51 


iBoth. 


5 and 



5 




n 

and 

o 



(1 and 

1)2 and 

1 


20ne period. 




2 and 

n 


Two or Ihrco 

4 


4 



18 eases 

1 1 



1 



1 1 


1 

1 



1 

11 



iSoinctimes. 


1 

11 

1 




1 

1 

11 




2 

O 





1 

1 

1 




1= 

13 

11 


2Usimlly. 


:1 


1 * 


sRarcly. 






<And sometimes a week 






later. 




15 


sNo time given. 


1 

11 


1 



10 




5Two or three times the 






■week before. 

Three 

2 

n 

2 



2 cases 






Three or four 

2 

2 

o 



2 cases 






Pour 

21 


21 

21 

1 Weekly. 

4 cases 

1 


1= 


sOthers a few days 






apart. 


1 


1 

13 

30no or two between. 

Pour or five 

11 

11 

11 


iBeginning before, then 

2 cases 





four or five days 






apart. 


12 

12 

12 


2Prom a day or two bo- 






fore to a day or 






two after. 

“Several” 



11 


lAll in the week or ton 

2 cases 





days following. 


12 


12 


2Usually all before but 






occasionally after. 
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Table IV— Cont'd 


Periodicity op Desire -with Eeperence to the Menstrual Period 


number or 

PERIODS 

BEFORE 

DURING 

AFTER 


COMMENTS 

“Many” 

11 





iSeveral days apart 
throughout the 
month. 

Total 272 
Number of 
times men- 
tioned 

20.') 

46 

152 

20 



For purposes of comparison, Table IV is arranged to show the com- 
parative frequency with which '‘before,” “after,” “during,” or “mid- 
way” is given as a period of desire in our 272 cases. 

Where, for example, 8 is given in both the eolumns headed “before” 
and “after,” and connected by the word “or” is meant that 8 women 
reply that they experience one or two periods of desire sometimes 
before and sometimes after the menstrual period. Where the figures 
are placed in two columns and connected by the word “and,” it 
means that two periods are regularly observed in .such relationships, 
etc., etc. 

Adding the columns we find that 205 women mention “before” as 
the only period, or one of two or more periods observed, 46 mention 
“during” in the same way, while 152 give “after,” and 20 “midway” 
as the only period, or one of two or more periods at which a regular 
wave of desire occurs. The proportion “before” to “after” is about 
4 to 3. 


Table III shows that in addition to the 272 women who recognize 
regular periods of desire, there were 298 who while observing certain 
periods of desire did not find them recurring regularly at the same 
time month after month. 

In other words, desire occuiwed at “less regular intervals.” In 
this group there were 201 women who placed their desire with refer- 
ence to the menstrual period. Of these 166 women stated that they 
were sometimes conscious of desire but not each month. When it 
did come it preceded menstruation in 93 cases and followed in 40. 
Thirteen others said “one or two,” 20 said “two” and 2 sometimes 
experienced from one to three such periods. 

Table V presents these cases in the same manner as Table IV. 

It will be observed that, taking this group as a. whole, about twice 
as many noted the feeling as preceding the menstrual period than as 
following it, a proportion veiy much larger than that of the group 
exhibiting regular monthly periodicity, which ns has been said was 
in the ratio of 4 to 3. 

From the group recognizing regular monthly periodicity, wc have 
selected for special study a group of 110 casc.s* where the observed 
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Tabu: V 

BriiATioK or Bksiiii; to Mr.NSTitvAii Pekiod of Those Who Do jSTot Recoqhize 

MONTHLY Pr.niODlCll'Y 



HF.FOUE 

DURING 

AFTER! 

“RE- 
TWEEN ’ ’ 
OR 

jnmvAY 

COMl>lENTS 

Observe one period o£ 

03 

19 

40 

5 


dc.sirc but not 






regularly every 

0 

or 

01 

• 

lEithcr but not both. 

inonlli. 






lOG cn.«c.s 






One or two periods but 

0 or 

9i 



lOnc or both in all 

not regularly. 

2 or 

O 



this group. 

13 casc.s 








1 or 

O 




1 

or 


1 


May have two periods 

S and 

SI 




but not regularly. 





lAiu not certain in 

20 cases 

S 

and 

8 


these two groups. It 






771 np mean one period 


1 

and 


1 

begun in one division 






and extending into 




31 


• next. 


(and) 





One to three period.s. 

2 (or) 


21 



2 cases 


■HI 




Total 201 

133 

•M 

G1 

7 



relation of desire to the menstrual period was stated so definitely as 
to make it possible to place it exactly. Of this group 59 individuals 
recognize one definite period of desire monthly, while 51 recognize 
two such periods. 

Charts I and II give a graphic presentation of this data. In each 
chart the lunar month of twenty-eight days is represented by a large cir- 
cle divided into 28 segments, one for each day. The menstrual period is 
fixed at the average of four days. “Tlie -week before” and “the 
week after” are indicated. 

In Chart I the 59 small circles represent the dates given in the 59 cases 
of one period per month. When a statement reads “one -week before,” 
tlie circle is placed in the middle of the seventh segment preceding the 
one marked 1. If the statement reads “one or tw'o days preceding,” 
the circle is placed on the line dividing the appropriate segments. 
Where it says “the day before, lasting into the first day of the men- 
strual flow,” two circles connected by a line indicate this condition, 
etc., etc. ’ 

In this group it wall be noted that in all but tw'o cases the w'ave of 
desire occurs in a period beginning with the first day of the week pre- 
ceding and ending with the fourth day in the w^cek followaim the 
menstrual period. 

The group of eases presented in Chart II represents those wdio expe- 
rienee two periods of desire monthly which they place with definite- 
ness. The same method of placement is used as in Chart I, but here 











wc have used black circles. The 51 cases arc ninnbcrcd consecutively, 
two circles for each case representing the two periods, e.g., Case 1 
says; '‘Immediately following the menstrual period and from ten 
days to two weeks following that.” Case 2 says: ''Immediately fol* 
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lowing the mcnslrnnl iioriod and two weeks later,” etc., etc. An 
inspection of this chart .shows only four segments free from circles. 

Chart III combines the two groups, the wliite circles indicating the 
cases in group one and the black circles those in group two. On this 
chart only three segments arc free from circlc.s, those I’cpresenting the 
12tli, 13th and 23rd day.s from the beginning of the menstrual flow. 
It would seem probable that with a larger group of cases, circles might 


O CASES WITH ONE PERIOD MONTHLY 
• CASES WITH TWO PERIODS MONTHLY 



appear in these segments also, and thus sliow tliat on any day in the 
month there are individuals who exiiericnce sex desire. 

Table VI summarizes the findings on Chart III. 

It vdll be observed that the ratio of “before” to “after” is as 8 to 
5. In the entire group of 272 the ratio was approximately 8 to 6 
(4 to 3), while in the “irregular” group it was almost 8 to 4 (2 to 1). 


Tablc VI 

110 Cases Wheiie Periodicity is Definitely Placed 



before 

1 DURING 1 

AFTER 

IIIDWAY 

COMMENTS 

One period 

59 cases 

32 

(9 and 


10 

3) 

2 

ibno poriott 

Two periods 

51 cases 

38 

(1 and 

9 

1)1 

37 

17 

lOno period 

Total 

no 

80 

25 

50 

19 
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On the whole it -would appear that for this particular group of cases 
the proportion of “before” is considerably greater than “after,” but 
that so far as present studies go no more definite deductions are 
possible. 

CORRELATIONS 

In order to discover -whether the group of 272 who recognize defi- 
nite periods of desire differed in any further particulars from the 
other groups shown in Table VII, we have worked out several sets of 


correlations.® 

Table VII 

1. -Unanswered as to sex feeling or desire (2 admit masturbation) 10 

2. No sex feeling, desire or expression 124 

3. Sex feeling and sex desire admitted 594 

4. Sex feeling and sex desire -with periodicity 272 


1000 

1. Age. The first comparison made was that of age. No significant 
differences were found between the various groups. 

2. First Eemembrance of Sex Feelings. 

A comparison of the figures shows that there was a signifieant dif- 
ference between those who did and who did not recall sex feelings in 
childhood and the recognition of periodicity of desire as adults. Those 
who recalled sex feelings in childhood were more likely to report such 
recognition. It was also found that a significantly large proportion 
of those who do not recognize periodicity did not recognize sex feel- 
ings until after graduation from college. 

3. Sex Problems of Childhood. 

Our questionnaire contains a section devoted to sex problems of 
childhood, adolescence and adult life. Inasmuch as the group which 
recognizes periodicity contains a significantly higher percentage of 
those who remember sex feelings in childhood, a comparison as to 
childhood problems is of interest. 

By two methods of estimating, this comparison sliows that a sig- 
nificantly larger proportion of those who recall sex problems of child- 
hood are in the group whicli has not observed regular periodicity. 

4. Present Sex Problems. 

The reverse is true, if we examine present problems. I^Iorc than 
one-half, i.e., 55.9 per cent of those who recognize periodicity have 
present .sex problems, while this is true in the case of only 43.8 per 
cent of those who do not. The difference i.s large enough to be cer- 
tainly .significant. 

5. Sex Experiences. 

(a) Masturbation. 

In the group which adniit.s the practice of masturbation earlier in 
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life but, 1ms stopped the practice, there is no significant ditl’ercnce 
between those wlio recognize periodicity of desire and those who do- 
not. It is otherwise with both those wlio state that they have never 
practiced it and those who admit the practice at present. 

Of the 272 who recognize periodicity, only IG per cent say they 
never masturbated, while 50 per cent admit the continuation of the 
practice; on the other hand, of the group that has never recognized 
periodicity, 42 per cent never practiced, while 2fi per cent only prac- 
tice at time of reply. 

(b) Homosexual and heterosexual expression. 

In both of these particulars the percentage difTercnccs and the num- 
ber in each group arc too small to be significant. 

6. Health. 

General health is of so great importance in the life of every woman 
that a correlation was made of the periodicity of desire and the state 
of health of the individual at the time of replying to the question- 
naire. 

That the women generally recognize the importance of this ques- 
tion is shown by the fact that only one out of the entire 1000 failed 
to answer. A study of the members in the respective groups, whose 
liealth at the time of answering the questionnaire was good or excel- 
lent, shows that the highest, percentage is in the group of 124 individ- 
uals who deny all sex feeling and experience. The group which comes 
next, with so small a percentage of dilTerencc as to be negligible, is 
that in which the individuals recognize periodicity of desire. The 
group which has sex feeling but no recognition of periodicity is sig- 
nificantly below that which recognizes periodicity in the percentage 
of good and excellent health. No other percentage ditfereuees are 
valid. 

7. Nervous Breakdowns. 

So-called nervous breakdowns must be the result of pathologic 
physical or mental conditions, or both. Under health one of the ques- 
tions asked was “Have you ever had a nervous breakdown?” 

Out of the total of 1000 women all but 6 answered this question. 
One hundred and ninety-six had had a breakdown, while 104 had 
"almost” or "nearly” reached that point. This together amounts 
to 30 per cent of the entire 1000. 

If we compare the group which admit sex feeling or experience 
either with or without recognition of periodicity with the group wliich 
admits no sex feeling or experience, we find that the percentage of 
nervous breakdowns is sufficiently higher in the latter group to be 
certainly significant and not therefore the result of chance samjfiing. 

Between the groups which do and do not recognize periodicity 
there is no valid difference. ’ 

8. Happiness. 
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Happiness is a purely subjective matter. It is a state of mind con- 
ditioned by a large number of factors. In most cases it has a good 
deal to do with efficiency, — no one denies its importance, no one bas 
ever devised a quantitative or qualitative measurement of happiness 
to be applied from without. 

A tabulation has been made showing how the women in the groups 
under consideration rate themselves. 

In a questionnaire study it is impossible to go back of the state- 
ments of the persons replying. In this present study the question was 
put as follows : 

'‘Do you consider your life as a whole (a) happy, (b) unhappy? 

In either case why?” 

The highest percentage of happiness is found in the group which 
deny all sex feeling or experience. Next to this, and not significantly 
below it, comes the group with sex feelings but no observation of 
periodicity. The lowest percentage of happiness is in the group which 
recognizes periodicity, and this is sufficiently loumr than that in the 
other tAvo groups to be certainly significant in both cases. 

CONCLUSION 

Any interpretation of the data presented in this paper Avould be 
unscientific with only the group at hand which represents in its com- 
position an approximately homogeneous class of women. The writer 
will therefore refrain, as in preceding papers, from any conclusions. 

A following paper will present AAdiat material we have on the same 
topic taken from the questionnaires for married Avoraen. OAving, in 
part at least, to the form of the questions aa'C have feAver replies and 
less definite information from this group. It seems Avise, hoAvevcr, to 
give all Ave have on the subject. 
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THE EFFECT OF TREATI^IENT OF THE SYPHILITTG PEEG- 
XANT WOi^rAN UPON THE INCIDENCE OP CONGENITAL 

SYPHILIS® 

By David L. Beldino, ]\LD., Boston, I^Iass, 

(Coniribvtion from (he £vnns Memorial) 

T he clevclopniciit of the dispensnvy clinic v’ith its early .diagnosis 
and prompt, treatment lias diminished the spread of syphilis from 
a public health standpoint by shortening the infectious period and by 
reducing the number of patients capable of transmitting syphilis. 
Ilov'cvcr, its su]iprcssion must depend upon more extensive measures 
for the removal of the sources of infection. An important means of 
combating the spread of this disease is the treatment of congenital 
syphilis, vhich is accomplished not only by the treatment of the syph- 
ilitic child after birth, but also indirectly by the treatment of the 
syphilitic pregnant woman. 

Although opinions difi’er as to its efficacy, the treatment of chil- 
dren Avith congenital sy]ihilis is generally considered inadequate inas- 
much as it is limited to the children who survive the first few weeks 
of life. On the other hand, since antenatal treatment of the mother 
during the gestation period not only affords an opportunity for treat- 
ment of the child in utero and serves as a prophylactic measure 
against infection of the child, but also I'cnders the mother noninfee- 
tive to futui-e offspring, it apjicars to be the most practical means of 
attacking the problem of congenital syphilis. The efficacy of this 
method of treating congenital syphilis as measured by the production 
of healthy living children is confirmed by numerous reports in med- 
ical literature. Since few of these reports have submitted a control 
series of untreated syphilitic Avomen, it is my purpose to present a 
statistical survey of one hundred and ninety Avomen AAuth positive 
Wassermann reactions, of Avhom forty had received treatment during 
the gestation period, and to point out some of the factors Avhich, inde- 
pendent of treatment, influence the results. Before interpreting these 
figures, it is necessary to consider the method of infecting the oflf- 
spring, the Avays in Avhich syphilis injures the child, and the variable 
factors Avhich render the statistics upon congenital syphilis confusing. 

TRANSMISSION OP CONQENITAIj SYPHILIS 

Not infrequently one partner of a marriage is nonsyphilitic and the 
other syphilitic. The type and duration of the disease, the organs 
chiefly affected, and the treatment previous to marriage determine the 
mcidence of transmission between husband and Avife. The occasional in- 
apparently symptomless and serum-negative mothers of syph- 

•Presented at a meetlne: of tlie Obstetrical Society of Philadelphia. March 4. 192G. 
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ilitic children cannot be ex^ilained by the faetoi’s wliicli determine the 
absence of conjugal syphilis. Although the possibility of the paternal 
transmission ■without maternal infection oifers a fertile field for specu- 
lation, it is more reasonable to assume that every child -with congenital 
syphilis has a syphilitic mother and that the serum-negative mother 
■v\dth no clinical sj^mptoms has an unrecognized syphilitic infection. 

The so-called congenital syphilitic child may acquire the disease dur- 
ing the antenatal, intranatal, or postnatal period. In the last instance, 
syphilis acquired after birth is classified erroneously as congenital. 
Syphilis may be acquired by the child during labor if the parturient 
canal is infected with the treponema. Most children with congenital 
syphilis become infected during the antenatal period. The mother may 
be infected before or during pregnancy. The time of infection and 
the element of chance determine in no small measure the incidence of 
congenital syphilis. Exacerbation of the disease, local infection of the 
reproductive tract, abnormalities which lower the protective powers of 
the fetus, and changes in the resistance of the mother are among the 
factors whicli determine whether the child be S3’’philitie or healthy. 

Previous to Conception . — The greater the interval between the infec- 
tion and conception, the smaller are the chances of infecting the 
child. Women in whom the disease has been recently active give the 
highest incidence of infected childi’en. In untreated persons acquired 
syphilis tends to become latent, though retrogression is irregular. 
Exacerbations of the disease and temporary alterations in individual 
immunity may result in an irregular distribution of health}’- and syph- 
ilitic children in the same mother. With these exceptions it may be 
stated that women who show no clinical evidence of sj’philis and who 
have had the disease over five jmars seldom give birth to a syphilitic 
child. The sj’philitic population of maternity hospitals is composed 
largely of such women. 

During Pregnancy . — The critical period of infection is just previous 
to conception and during the first five months of pregnanejL Syphilis 
acquired bj’’ the mother during the la.st months of pregnancj’ is less 
likelj’ to re.sult in intrauterine infection, especiallj’- after the seventh 
month, but occasionally is transmitted by the intranatal or postnatal 
route. The possibility that the ovum may be infected at conception 
and subsequent!}’ may infect the mother must also be considered. 
Clinical experience and experimental work in animals indicate that 
pregnancy alters the clinical course of .syphilis. The state of preg- 
nancy niay serve as a protective function which alters the ordinary 
cour.se of the conflict between host and disease. 

IN.7i;mC)U.S EFFECTS 01’ SYFHILT.S 

In order to record the efi'ect of antenatal treatment, it is necessary 
to know the injurious cfTcets of sypliilis upon the child. Syjdiilis may 
manifest itself in fetal dcath.s, premature births, children dying soon 
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after birth, and in iiving syphilitic children. Its general ctTcct i.s to 
loirer the prodnclivc poivcr ns measured by the ratio of living chil- 
dren to total conceptions. The percentage of living births and the 
survival of these children are noticeably lower in women with serum- 
positive syphilis than in nonsyjdnlitic women. A strongly positive 
Wassermann reaction, recent syphilis and clinical symptoms increase 
the destructive effect. 

FcJaJ Deaths . — The surprisingly small role played by syphilis in the 
totality of fetal deaths is due to the difficulty of determining ac- 
curately its action, its relative infrcQueney, and the fact that its maxi- 
nuim activity is not evident until the later months of pregnancy. Our 
statistics indicate that about 15 per cent of women who give a history 
of abortions or stillbirths have a positive Wassermann reaction, and 
that one-third of all fetal deaths in scrum-positjve syphilitic women 
and two-thirds in women with clinical .syphilis are due to syphilis. 
Certain races, as the Negro, have a higher percentage of syphilitic 
fetal deaths. 

Since the action of syphilis is practically confined to the later 
months of pregnancy, a record of stillbirths in maternity hospitals 
affords considerable information as to the effect of .syphilis. However, 
the abnormal proportion of difficult or complicated cases 'wliich re- 
quire hospital care lowers the per cent due to syphilis. In a scries 
of nearly five hundred scrum-positive syphilitic women, two-fifths of 
the hospital stillbirths were due to syphilis. 

Early Deaths . — Since syphilis tends to produce weak or premature 
children, the combined statistics of stillbirths and children dying within 
two "weeks are more representative of its effect than stillbirths alone. 
According to our statistics, 1.47 times as many fatalities occur in 
children of serum-positive syphilitic women as in those of nonsyph- 
ilitic and 3,87 times as many in those of clinically syphilitic ivomen. 

The cause of fetal and early death may be grouped under mechan- 
ism of labor, % (suffocation, dystocia, and placental abnormalities) ; 
condition of mother, Y^o; condition of the child, 14 (prematurity, in- 
anition, debility, and deformity in some instances indirectly due to 
syphilis) ; recognizable syphilis and macerated fetuses, 14 ; and various 
and unknown causes, 14- Syphilis often produces a macerated fetus 
but other conditions may accomplish the same result and the designation 
of syphilitic should not be applied without morphologic evidence of the 
disease or the presence of treponema. The similarity of causes of fetal 
deaths in syphilitic and nonsyphilitic women indicates that syphilis may 
act indirectly by loivering the general resistance, thus rendering tlie 
fetus susceptible to conditions otherwise insufficient to produce death. 

Effect on Child. The general effect of maternal syphilis upon the 
child may be roughly obtained by a follow-up record of the children 
of syphilitic women. Such surveys as a rule furnish only minimum 
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figures as to tlie effect of syphilis. The majority of -women -with posi- 
tive Wassermann reactions during pregnancy have inactive old syphilis. 
Nonsyi)hilitie individuals may be included through technical errors and 
it is impossible even -with a careful phj’-sieal examination to exclude the 
presence of syphilis in the apparently healthy children. In a series of 
374 untreated serum-positive women about 66 per cent of the children 
•were apparently healthy and free from syphilis. 

VARIABLES INFLUENCING STATISTICS UPON CONGENITAL SYPHILIS 

The statistical discrepancies as to the effect of syphilis upon the 
child are the result of certain variable factors. For example, the 
incidence of congenital syphilis is quite different in the children of 
■women who have only a positive Wassermann reaction and in those 
of women who show in addition clinical evidence of syphilis. The 
Wassermann reaction in the pregnant woman presents certain peculi- 
arities and active syphilis in the mother produces a greater effect on 
the offspring than latent syphilis. Obviously, it is unfair to compare 
statistics based on clinical findings with those based upon the Was- 
sermann reaction. An adequate comparison between two groups of 
women with positive Wassermann reactions requires that they have 
a similar composition as to race and marital history, clinical syphilis, 
duration of the disease, and previous treatment. 

Wassermann Reaction . — Opinions vary as to the reliability of the 
Wassermann reaction during pregnancj’’, but these irregulai-ities are 
chiefly the result of technical procedures, prominent among which 
are the type of antigen and the method of handling the serum. Cho- 
lesterolized antigens, give different results from nonchole.sterolized an- 
tigens, particularly with pregnant women. When no special care is 
taken in handling the serum, anticompleraentary and even nonsyph- 
ilitic fixation substances may develop in the serum, which in preg- 
nant women seems to possess an instability that renders it more sus- 
ceptible than ordinai-y serum to abnormal conditions of handling. 
Owing to technical irregularities, a group of women with positive 
Wassermann reactions may include a certain number of nonsy))hilitic 
women and may not be comparable to a group of clinically .syphilitic 
women. Unless tests were made with the same antigen and with tlie 
same methods of handling the sera, even two groups of women with 
positive reactions would not he comparable. 

Clinical Syj)hilis. — The presence of a positive Wassermann reaction 
in pregnant women may indicate a nonsypliilitic condition due to a 
false reaction, old “cured” syphili.s of inactive type, treated syphilis, 
and symptomlcss .syphilis. Only the last class, representing an infec- 
tion with no c.vtcmal manifestation, is especinUy dangcroiis to the off- 
spring. Therefore, syphilis should have less effect upon the children 
of .serum-positive women than upon those of women with clinical evi- 
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dence of sypliilis. The type of clinical syphilis determines in a large 
measure the effect upon the offspring. Bccent syphilis tends to give 
more disastrous results than old; florid syphilis is more serious than 
inactive ; untreated is more dangerous than treated ; syphilis in non- 
resistant women has more effect on tlie child than syphilis in resistant 
women; and syphilis in certain races tends to exact a greater toll upon 
the children. By uuQonsciously attributing the serious effect of re- 
cent active maternal syphilis in the child to all stages of syphilis, both 
the damage from this disease and the beneficial effects of treatment 
have been exaggerated. 


TREjVTMENT op the SYPniLlTIC PREGNANT WOMAN 

If allowance is made tor the factors which influence the transmission 
of congenital syphilis, the effect of antenatal treatment of the mother 
may be observed by comparing groups of untreated and treated 
women. Our statistics are based upon women wlio presented either a 
strongly positive ^Yasscl'mann reaction with a cholesterolizcd antigen 
during pregnancy or, in addition, clinical evidence of syphilis. Follow- 
uj) records on the children between the ages of one and four years 
are presented for forty women who had received antisyphilitic treat- 
ment bcfoi’e delivery and for one hundred and fifty who had received 
practically no treatment. Both groups, more particularly the un- 
treated, may contain some nonsyphilitie women, since many Wasser- 
mann reactions previously positive \vcre found to be negative at the 
time of the survey, although the subsequent negative reaction may be 
due in pai’t to the lapse of time, the absence of pi*egnancy, and anti- 
syphilitic treatment. The small number of women who received ade- 
quate treatment previous to delivery is explained by the fact that 
many women did not report for prenatal examination sufficiently earl}’- 
to permit adequate treatment and that at the time these statistics 
were taken, 1916 to 1919, the present methods of thorough prenatal 
syphilitic treatment were not in vogue. 

Before a fair comparison of the effect of treatment can be made, it 
is necessary to determine whether the two groups of patients are 
similar in other respects than possessing a positive ^Yassermann re- 
action. 

Clinical Syphilis. — In Table I the tAvo groups haAm been divided from 
the standpoint of clinical syphilis into four classes; (A) definite, when 
there is no question of the clinical diagnosis; (B) suspicions! when 
there are several suggestive symptoms but the evidence is not con- 
clusive; (C) suggestive, Avhen a single symptom or sign of tlie disease 
is present; and (D) no indication, Avhen no clinical evidence can be ob- 
tained. A relatively small proportion of Avomen with serum-positive 
syphilis give clinical evidence of the disease in prenatal clinics The 
number of women Avith clinical syphilis is greater in these groups than 
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Tisually noted in our prenatal clinic since a special effort lias been 
made to obtain additional evidence tbrougb tbe family. As a rule, 
multiparae present more clinical evidence of syphilis than primiparae, 
but since tbe proportion of multiparae is approximately tbe same in 
both groups, it does not affect either the clinical classification or later 
the results with the present child. 

Table I 


Clinical Classification 


CLINICAL SYPHILIS 

NEGATIVE 

POSITIVE 

UNTREATED 

TREATED 

TOTAL 

Number of patients 

500 

150 

40 

190 

Multiparae 

277 

106 

26 

132 

Primiparae 

223 

44 

14 

58 

A. Definite 

0.2% 

24% 

37.5% 

26.3% 

B. Suspicious 

11.8 

34 

30.0 

33.2 

C. Suggestive 

. 30.0 

24 

15.0 

22.1 

D. No Indication 

58.0 

18 

17.5 

18.4 


Arbitrarily the A and B classes are taken as indicating clinical 
syphilis irrespective of the actual type or stage of the disease. Pa- 
tients with clinical syphilis form 58 per cent of the untreated group 
and 67.5 per cent of the treated. If the evidenee obtained from the 
child of the present pregnancy is excluded, the difference is more 
pronounced, 36 per cent and 60 per cent respectively. Also the dis- 
ease had existed over five years in 42.5 per cent of the untreated 
women as compared with 30.0 per cent of the treated. Since the 
treated group evidentlj’' is more severelj^ afflicted with sj'philis, it is 
not comparable clinically with the untreated. 

Previous Children . — In multiparae the results of previous concep- 
tions give additional information as to the severity of the infection. 
Our statistics indicate that over one-half the fetal deaths in these 
patients were the result of syphilis. Table II shows the severe effect 
of syphilis in the treated group in re.spect to fetal deaths and dead 
children. The influence of clinical syphilis is particularly evident in 
the untreated group in which forty-three serum-positive multiparae 
had a previous history of 16 per cent of fetal deaths as compared with 
44.3 per cent for sixty-three multiparae who once had clinical symp- 
toms of sj’philis. In the treated group little difTercnce was observed 
between the serum-positive and clinically positive women who gave 
.50 and 53 per cent of fetal deaths respectively. This ditTcvcncc sug- 
gests that possibly some of the patients without clinical symptoms in 
the untreated group were non.syphilitic. 

The treated group compi'ised a larger proportion of clinically .syph- 
ilitic and moi'o recently infected women than the untreated gronji, 
and these women had sufTored more damage with their jirevious chil- 
dren. If both groups had remained untreated, it would he natural to 



BELDING: TREATMENT OF SYI’IIILITIC PREGNANT WOMAX 845 


Table II 

PnrA’ious CniLBiinN 





rOSlTIVE 



KEQATIVE 

UNTREATED 

TREATED 

TOTAL 

Xuniber of mult ip- 
.arac 

277 

lOG 

2G 

132 

Number of coiieep- 
tions 

CIO 

2S1 

r.s 

330 

Per cent fetal 
deaths 

30.C 

.14.2 

51.7 

37.2 

Per cent dead 
children 

lO.S 

12.1 

10.0 

13..1 

Per cent living; 
children 

00.7 

.13.7 

29.3 ■ 

40.5 


expect that the unfavorable results in the present child Avould be 
more marked in the treated group. According to present standards 
the treated patients received insufficient prenatal treatment, approxi- 
mately six injections of arsphenainine and twelve of mercury. In com- 
paring the two groups, due allowance must he made for these differ- 
ences. The eighty-seven women of the untreated group who had 
clinical evidence of syphilis perhaps more nearly represent the aver- 
age effect of untreated .syphilis. For this reason, our results for the 
untreated control group are expre.ssed for both clinical and serum- 
positive women. 

Table III 


PUESF.NT CnJL!) 



NOK- 

SYPniLlTIC 

WOMEN 


SYnilLlTIC 

WOMEN 


UNTREATED 

TREATED 

CLINICAL 

NON- 

CLINICAL 

TOTAL 

Total conceptions 

402 

87 

C3 

150 

40 

Dead children 






Per cent 






Fetal deaths 

3.7 

23.0 

7.0 

1G.7 

5.0 

Djnng in Hospital 

2.G 

G.9 

1.0 

4.7 

7.5 

Dying after Hos- 






pital 


M.O 

3.1 

10.0 


Total 


44.0 

12.G 

31.4 

27.5 






15.0 

Living children 






Per cent 






Syphilitic 


J2.7 

0.0 

7.3 

5.0 

Nonsyphilitic 


42.4 

S7.4 

01.3 

G7.5 

Total 


.l.i.l 

S7.4 

GS.G 

72.5 


Present Child . — In the untreated and treated groups in Table III 
61.3 per cent and 67.5 per cent respectively of the conceptions resulted 
in nonsyphilitic children,— a slight increase in favor of the treated 
group. This observation applies only to children from one to four 
years of age showing no evidence of early syphilis and naturallj’- the 
percentage may include children who later maj'’ show evidence of the 
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disease. In 87 untreated women with eliniea] syphilis 42.4 per cent 
of the conceptions terminated in apparently healthy children as com- 
pared with 87.4 per cent in 63 serum-positive women. The difference 
is similar hut less marked, 49 and 68 per cent respectively, when the 
clinical classification does not include evidence in the present child. 
In the untreated group 47.6 per cent of the conceptions in 44 primip- 
arae produced nomsyphilitic living children and in 106 multipai’ae 67 
per cent, indicating that other factors than syphilis tend to increase 
the mortality in primiparae. Primiparae also give a greater propor- 
tion of stillbirths than multiparae. The damaging effect of recent 
untreated syphilis is illustrated by the fact that in 105 women with 
syphilis of less than five years’ duration, living nons 3 '^philitic children 
were obtained in 56 per cent of the conceptions in contrast to 73 per 
cent in 45 women with syphilis of over five jmars’ duration. 

The treated group showed fewer fetal deaths, 5 per cent, than the 
untreated group, 16.7 per cent, the highest percentage, 23 per cent, 
occurring in the clinical section of the untreated group. By its 
tendency to produce premature birth and faulty development, syph- 
ilis increases the number of children dying shortly after birth, par- 
ticularlj’’ within the first two weeks. Our treated group showed a 
greater proportion of such accidents than the untreated and the non- 
aj’-philitic groups, but the combined total of fetal deaths and deaths 
during the first two weeks of life was but slightl.v over one-half that 
of the untreated group. The death rate after leaving the hospital 
was practical!}' the same in the untreated women with clinical sj'philis 
and the treated women, approximating the noianal death rate, which 
Avas 15.1 per cent, for children less than one j'car old in the registra- 
tion area during this period. The Ioav death rate for the serum- 
positive untreated Avoracn is probably due to stati.stical variation. 

DISCUSSION 

These somewhat meager stati.stics indicate that a large proportion 
of the children born of untreated s^'philitic Avomen never dcA'elop .syph- 
ilis. The transmission of congenital sj'philis depends upon the type 
and duration of the disease in the untreated mother, upon her re- 
.sistenee, and to a limited extent upon the element of chance. At least 
some of the excellent results attributed to antis.vphilitic treatment in 
the literature Avould have been obtained Avithout treatment if the in- 
A'cstigation had been controlled b}- a .series of untreated patients. 
The re.sults of antis^'philitic treatment, AA'hich are so cffectiA'c in recent 
active syphilis, cannot be interpreted in the same manner in old or 
latent syphilis, Avhich is less frequcntlj* transmitted from mother to 
child. 

In recent active .syphilis, treatment is absolutely necessary to pro- 
A*ent infection of the child. In old or obscure .syphilis there is nhvay.s 
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tlie possibility of iraiismissiou and, tlierefore, it is essential that treat- 
ment be instituted in every pregnant woman with a diagnosis of 
syphilis. Treatment of tlie pregnant u'oman should be begun early, 
should be thorongh, and should be continued up to the time of 
delivery. 

SUMMARY 

A survey of the children of untreated women udio had a positive 
AYassermann reaction during pregnancy indicated that the majority 
of these children showed no evidence of early congenital syphilis. 
In 150 serum-positive women who received no treatment during preg- 
nancy 61.3 per cent of the conceptions resulted in living, apparently 
nonsyphilitic children; in 87, who in addition .showed evidence of 
clinical syphilis, 42.4 per cent ; and in 63 who had only serum-positive 
syphilis 87.4 per cent. ^Yomen who showed no clinical cmdence of 
syphilis and who had had the disease over five years seldom gave birth 
to a sj'philitic child. 

A group of 40 women who resembled most closely the 87 untreated 
women with clinical syphilis in respect to the previous ettect of the 
disease received antisj^philitic treatment during the gestation period. 
Living, apparently nonsyphilitic children resulted in 67.5 per cent 
of the conceptions. The most striking evidence of the effect of treat- 
ment was the lowering of the fetal death rate. 

{For (liscusi^inn scr page 898.) 


PLACENTAL TRANSI^IISSION 

IV. The Protein Fractions in Fetal and IMaternal. Plasma 

By E. D. Plass, j\LD., and C. W. hlATTUEW, Detroit, Mich. 

(From the OVsictrical Department of the Henry Ford Hospital, Detroit, ILidliigan>) 

A n interest in the general subject of placental transmission has 
led us to investigate the relation between the concentrations of the 
various protein fractions in the fetal jilasma as compared with those 
obtaining in the maternal plasma at the time of parturition. This in- 
terest was accentuated by the fact that we have shown recently that 
the amino-acids are constantly liigher in the fetal whole blood and 
plasma than in the maternal.^ 

Previous worker.?,— Landsberg,= Zangemeister and Meissl,® Alder,* and 
Bauereisen'"— have demonstrated that the total proteins are higher in 
the plasma and serum of the newborn than in the mother ; while others 
^Utheim,® Lederer,' and Boyd® — ^liave shown that newboi’n infants and 
very young children have a lower plasma or serum protein content than 
older children and normal adults. Landsberg” has also shown by actual 
analysis that the plasma of the newborn child has a lower fibrinogen 
(fibrin) content than that of its mother, and the same conclusion was 
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reached by Kriiger® and Sclierenziss^” upon the basis of determinations 
of the fibrin in fetal plasma as compared with the published figures for 
that in normal adults. Kollmann^^ found identical values in the mother 
and child in one case of eclampsia, — 0.75 per cent in each. Duzar and 
Eusznyak^^ report that the fibrin content of the , blood and plasma of 
young eliildren is below the commonly accepted normal. 

The albumin and globulin fractions have been less studied, but Duzar 
and Rusznyah^- say that, “The blood of a newborn babe is ... , 
rich in globulin and total albumin ; . . . and Alder^ maintains 
that placental serum contains, as a rule, less protein and a higher pro- 
portion of albumin than adult blood. Lewis and Wells^“ fractionated 
the globulins in the blood of several normal adults and in a few speci- 
mens of cord blood, and found that, “the newborn human infant is 
virtually devoid of euglobulin in its blood serum, although it has quite 
as much serum albumin and about the same quantity of pseudoglobulin 
as the adult.” Howe^^ has shown that newborn calves have neither 
euglobulin nor pseudoglobulin I in tlie blood, but that these substances 
make their appearance a few hours after birth if the animal obtains 
colostrum from its mother, or more slowly if it is fed milk from a cow 
which has been lactating for some months. Colostrum is iiarticularly 
rich in euglobulin. 

In a recent communication,^® we have stressed the fact that the values 
for the various plasma protein fractions available in the literature arc 
too different to be of much con.sequence, and that sucli figures are 
comparable onlj’’ when the analyses have been done by the same method. 
A similar divergence of opinion exists as to what changes are produced 
by pregnancy in the normal individual. Our own determinations^® indi- 
cate that gestation causes a lowering of the total protein which is due 
to a diminution in the serum albumin, with the serum globulin showing 
no distinct alteration, and the fibrin rising from early in pregnancy to 
a high point on the third day after delivery. 

METHODS 

The blood specimens were collected into test tubes containing 35 mil- 
ligrams of powdered potassium oxalate; the maternal specimen from 
an arm vein and the fetal from the free cut maternal end of the 
umbilical cord immediately after the birth of the child. From 10 to 
15 cubic centimeters of blood were taken in each instance so that the 
proportion of oxalate was fairly constant. No attention vnis jiaid to 
the time of the last meal either in the parturient Avomen or in the 
normal nonpregnant individuals, since Alder* has shown that food 
intake has little or no effect upon the protein composition of the 
blood. Care was taken to have a minimal amount of A’cnous .stasis. 
All specimens shoAving any clotting or any considerable degree of 
hemolysis Avere discarded. Tt is extremely difficult by flu’s simple 
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method to obtam fetal plasma which is perfectly clear, b\il. we con- 
A’inccd ourselves that a small amount of hemoglobin has no appreciable 
effect upon the results. After eenirifugalixing the specimens for 
twenty minutes at 2r)00 to 3000 r.p.m., the supernatant plasma was 
removed and analyzed by the method of Wu,^'’' which was followed 
without change. All bloods were collected only during the day Avhen 
analysis could be begun at once. 


ijKsuia'.s 

Table I gives the values obtained in 15 normal, nonpregnant, young 
women which may serve for compari.son with the fetal and maternal 
figures which form the chief pari of this communication. 


T.MU.r I 


Tun Px<ASsr.\ PaOTniN* Fu.^crioxs ix Non-M-\n Xoxi’Rca.vAN-T Women- 


C.\SE 

no. 

PIJVSMA 

YOEUME 

% 

TOTAI. 

rnoTEix 

AinUMIX 

•/O 

"5.02““' 

4.00 

4.45 

4.40 

4.00 

4.35 

4.23 

4.18 

4.30 

4.53 

4.45 

4.33 

4.51 

4.33 

4. .56 

(lT.OnUI.TN’ 

9o 

riasMA 

EinniK 

C* 

jO 

A\*. H. 

rinruN' 

^/o 

UEMAKirs 

O 

33 

43 

112 

113 

114 

115 
124 
126 
133 
138 
178 
346 
359 
379 

64.6 
65.4 

74.1 

68.9 

66.3 

67.1 

66.4 

66.1 

67.7 

61.7 

62.5 
60.0 

66.9 
65.1 
62.5 

7.78 

6.96 

7.21 

7.63 

7.74 

7.58 

7.04 

7.50 

7.60 
7.73 
7.35 
7.08 
7.26 

7.61 
7.32 


0.37 

0.25 

0.34 

0.31 

0.31 

0.28 

0.24 

0.40 

0.23 

0.33 

0.30 

0.31 

0.36 

0.28 

0.29 

0.21 

0.16 

0.25 

0.21 

0.21 

0.19 

0.16 

0.26 

0.16 

0.20 

0.19 

0.19 

0.24 

0.18 

0.18 

15 (lays after period 
2nd day of period 

Isf. day of period 

20 days after period 
it)T day of period 

7 days after period 
20 days after period 
ord day of period 

23 days after period 

26 days after period 

27 days after period 
4tl) day of period 

28 days after period 
14 days after period 

16 days after period 

Aver. 

1 65.7 1 7.42 

1 4.42 ! 2.69 

0.31 

0.20 1 


The avei-age value for total pla.sma protein, — 7.42 per cent, — com- 
pares well M’ith that previously reported by Plass and Bogert” for 
22 normal nonpregnant women, — ^7.04 per cent. Our experience is 
that the Wu method generally gives values slightly higher than those 
obtained by the older K.ieldahl procedure. There does not seem to 
be any definite relation between tlie total plasma protein content 
and the menstrual cycle. The albumin and globulin figures cor- 
respond well Avith those generally given but the former is somewhat 
loAver and the latter somewhat higher than those of Coetzee^*" and 
Wu."" The fibrin values compare Avell Avith those of other investiga- 
tois. It Avould appear that the fibrin tends to be somcAvhat higher at 
or about the menstrual period, as suggested by Frisch and Starlinger,^*' 
although more extensive avoi-Ic Avould be necessary to establish this 
point. Such an observation agrees well with that of Lohr=« and oth- 
ers that during menstruation the suspension-stability of the blood is 
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appreciably diminished. It has already been established by Gram^^ 
that women generally have a higher plasma fibrin than men. 

Table II gives the total protein values obtained in 15 samples of 
fetal and maternal plasma. 


Table II 


The Total Proteins in Petal and Maternal Plasiia 
(Values in Grams per 100 c.c.) 


case no. 

FETAL 

MATERNAL 

CASE NO. 

FETAL 

MATERNAL 

1 

6,37 

7.43 

9 

6,75 


2 

5.60 

6.70 

10 

5.56 

7.52 

3 

5.67 

7.22 

11 

6.03 

6.45 

4 

6.42 

7.27 

12 

6.12 

6.91 

5. 

6.97 

7.02 

13 

6.34 

7.66 

6 

6.26 

7.13 

14 

6.61 

7.98 

7 

6.00 

6.60 

15 

6.66 

7.62 

8 

5.40 

7.01 

Average 

6,18 

7,18 


The total plasma protein was consistently higher in the child than 
in the mother, the range of difference being from 0.05 to 1.96 per 
cent and the average variation 1.00 per cent. Corresponding figures 
from other sources follow: 


• 

FETAL 

’ MATERNAL 

AVERAGE 

DIFFERENCE 

NO. OF 
CASES 

PROTEIN 
PER CENT 

NO. OP 
CASES 

PROTEIN 
PER CENT 

Zangemeister and MeissP 

7 

5.16 

7 

6,79 

1.63 

Landsbergz 

6 

5.05 

6 

6.57 

1.52 

Bauereiseno 

15 

5.80 

7 

6.84 



The maternal values at the end of labor are thus seen to be slightly 
below those previously given for normal, nonpregnant, young women. 
The fetal values are, however, more markedly depressed. Utheim® 
and Lederer'^ have recorded average values of 4,84: and 5.07 per cent 
for the plasma proteins in premature infants, so that it appears that 
the protein content of the plasma varies somewhat with the period of 
intrauterine development. We were, however, unable to detect any 
relationship between the plasma protein concentrations in the mature 
infants we studied and their birth weights. 

Table III records the serum albumin values obtained in the 15 eases 
studied. 


Table III 


The Serusi Albusiin in Petal and Maternal Plasma 
(Values in Grams per 100 c.c.) 


CASE NO. 

FETAL 

MATERNAL 

CASE NO. 

FETAL 

MATERNAL 

1 


4.20 

9 


4,28 

2 


4.10 

10 

3.44 

3.96 

3 


3,74 

11 

3.51 

3.71 

4 

3.58 

4.01 

12 

3.80 


5 

4.09 

3.97 

13 

3.77 


6 

3.71 

3.94 

14 

3.97 

4.51 

7 

3.64 

3.96 

15 

3.97 

4.53 

8 

3,32 

3,56 

Average 

3.69 

4.04 
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Tlic average albumin content of fetal plasma is somewhat lower 
than that of maternal plasma (3.69 per cent against 4.01 per eent), 
but tlie individual samples arc not absolutely consistent in this re- 
spect, for in one instance the maternal specimen is slightly lower and 
in another the two samples arc equal in albumin content. Possibly 
these variations Avere due to unintentional stasis in the cord blood 
resulting from compression of the vessels even before the birth of the 
child. 

Aldcr^ seems to liavc found the fetal serum liigli in albumin since 
he reports that it represents 77.1 per eent of the total protein in 21 
placental blood samples as against 69.0 per cent in 24 normal women, 
although it may have been that the relative value only was increased, 
for he found the total proteins lower in the placental specimens than 
in normal adults. Boyd® reports the average albumin in the serum 
from cord blood as 2.60 per cent (using her nitrogen values and a 
conversion factor of 6.25), and the average globulin as 2.14 per cent, 
the albumin thus representing 55 per cent of the total protein. 

Table IV gives our serum globulin values. 


TABt-n IV 

The Seuum Globulin in Fetal and Matkbnal Plasma 


case no. 

FETAL 

MATERNAL 

CASE NO. 

FETAL 

JLVTEUN.VL 

1 

1.8G 

2.G2 

9 


2.57 

2 

1.99 


10 


3.15 

3 

2.49 

3.10 

11 


2.32 

4 

2.49 

2.77 

12 

2.09 

2.49 

.'5 

2.G0 

2.72 

13 

2.32 

3.05 

0 

2.29 

2.G7 

14 

2.39 

3.07 

7 

2.07 

2.29 

15 

2.29 

2.62 

8 

1.84 

2.95 

Avemgo 

2.22 

2.71 


In every instance the globulin in the fetal plasma is less than in 
the maternal blood. The average difference is 0.49 per cent, Avhile 
the extremes are 0.03 and 1.31 per cent. The maternal Amlues are 
practically the same as those for normal, nonpregnant Avomen, AAdiile 
in the neAvbom children the globulin is considerably loAvered. This 
confirms Lcavis and Wells,^® Avho found that adult blood serum aver- 
aged 3.60 per cent globulin as against 2.18 per cent for the serum 
obtained from cord blood, the latter value agreeing Avell AAuth that 
here reported. Fiihraeus” says: ^ the lowest globulin val- 

ues are to be found in the neAvboim, Avhere, as Ave IniAm seen, the sta- 
bility is greatest.” On the other hand, Duzar and Kusznydk’^^ state 
that: “The blood of a neAvborn babe is rich in globulin ^ 
Table V presents the fibrin (fibrinogen) values. 

The average value for the fibrin at birth is only slightly loAver than 
in normal adult women even though it is considerably lower than in 
the parturient woman. In every instance the difference is in this 
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Table V 


The Pibkin in Petal and Maternal Plassia 
(Values in Grams per 100 c.c.) 


CASE NO. 

FETAL 

MATERNAL 

CASE NO. 

FETAL 

MATERNAL 

1 

0.31 

0.64 

9 

0.26 

0.45 

2 

0.26 

0.36 

10 

0.28 

0.41 

3 

0.21 

0.38 

11 

0.23 

0.42 

4 

0.35 

0.49 

12 

0.23 

0.32 

5 

0.28 

0.33 

13 

0.25 

0.52 

6 

0.26 

0.52 

14 

0.25 

0.40 

7 

0.29 

0.35 

15 

0.40 

0.47 

S 

0.24 

0.50 

Average 

0.27 

0.44 


direction. Landsberg- gives an average value of 0.24 per cent for tlie 
newborn as against a nonpregnant adult figure of 0.38 per cent ; while 
Duzar and Rusznyak^- saj^ that: “Tlie blood of a newborn babe is 
very low in fibrinogen * 

AVhen the whole blood fibrin is calculated from the plasma fibrin 
values and the plasma volume per cent as recommended by Foster 
and Whipple"^ values represented in Table VI are obtained; 


Table VI 


The PiBRiN IN Petal and Maternal Whole Blood 


CASE NO. 

PLASMA 

VOLUME 

PLASMA FIBRIN 

ItVHOLE BLOOD PIBRIN 

Petal 

% 

Maternal 

% 

Petal 

% 

Maternal 

% 

Petal 

% 

Maternal 

% 

1 


67.3 

0.31 

0.64 

0.15 

0.43 

2 

55.3 

62.0 

0.26 

0.36 

0.14 

0.22 

3 


64.0 

0.21 

0.38 

0.11 

0.24 

4 

51.3 

62.0 

0.35 

0.49 

0.18 


5 


68.3 

0.28 

0.33 

0.14 

0.23 

6 

55.3 

68.7 

0.26 

0.52 

0.14 

0.38 

7 


70.3 

0.29 

0.35 

0.15 

0.27 

8 


67.6 

0.24 

0.50 

0.13 

0.34 

9 

51.4 

67.4 

0.26 

0.45 

0.13 


10 

53.5 

70.4 

0.28 

0.41 

0.15 

0.29 

11 

53.3 

67.8 

0.23 

0.42 

0.12 

0.28 

12 

49.3 

63.3 

0.23 

0.32 

0.11 


13 


66.0 

0.25 

0.52 

0.16 

0.34 

14 

54.7 

64.0 

0.25 

0.40 

0.14 

0.26 

15 


63.9 

0.40 

0.47 

0.21 


Average 

53.1 

66.2 

0.27 

0.44 

0.14 

0.29 

Average normal non- 
pregnant women 

1 65.7 

0.31 

0.20 


At the time of delivery, the maternal plasma volume per unit of 
whole blood is considerably higher (average — 13.1 per cent) than 
that of the fetus, so that the whole blood fibrin values show a greater 
difference in favor of the former than do the previously given plasma 
values. The average maternal whole blood fibrin is 0.29 per cent 
while the fetal blood contains roughly only one-half as ranch fibrin. 

In order to offset the differences in concentration of the two bloods, 
the percentage relationships of the albumin, globulin, and fibrin to 
the total proteins have been calculated and are given in Table VII. 
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Tablk VII 


Albumin, Globulin, and Fihiun PruciiNTAcns in Fw’al and ^LvTI:uNAI, Pwsmas 


CASK NO. 

TOTAL PLASMA 
PKOTEIN 

OM. PER 100 C.C. 

albumin 

PER CENT 

GLOBULIN 

PER CENT 

FIBRIN 

PER CENT 

Fetal 

Alalcrnal 

Fetal 

Maternal 

Fetal 

Maternal 

i'etal 

Maternal 

1 

G.37 

7.43 

65.9 

56.1 

29.2 

35.3 

4,9 

8.6 

o 

5.C0 

6.70 

59.8 

61.2 

35,5 

33.4 

4.6 

5.4 

3 

5.67 

r oo 
t 

52.4 

.51.8 

43.9 

42.9 

3.7 

5.3 

4 

C.I2 

7.27 

55.S 

55.2 

38.8 

38.1 

5.4 

6.7 

5 

G.07 

7.02 

58.7 

56.5 

37.3 

38,7 

4.0 

4.7 

6 

G.2G 

7.13 

59.3 

55.3 

36.0 

37.4 

4.1 

7.3 

7 

6.11 

6.60 

G0.7 

60.0 

34.5 

34,7 

4.8 

5.3 

8 

5.40 

7.01 

61.5 

50.8 

34.1 

42.1 

4.4 

7.1 

f) 

G.75 

7.30 

60.7 

5S.G 

35.4 

35.2 

3.8 

6.2 

10 

5.5C 

7.52 

61.9 

52.7 

33.1 

41.9 

5.0 

5,4 

11 

G.03 

6.45 

58.2 

57.5 

3S.0 

30.0 

3.8 

6.5 

12 

G.12 

6.91 

62.1 

59.3 

34.1 

36.0 

3.8 

4.6 

13 

G.31 

7.66 

59.5 

53.4 

36.6 

39.8 

3.9 

0,8 

14 

G.Gl 

7.98 

60.1 

56.5 

36.2 

3S.5 

3.8 

5.0 

15 

6.66 

7.62 

59.6 

59.4 

34.4 

34.4 

6.0 

6,1 

Average 

6.18 

7.18 

59.7 

56.3 

35.9 

37.6 

4.4 

6,1 

Average — normal 
nonpregnant 
women 

! 7.42 

59.0 

3G.2 

4.2 


There ai-e no really significant clilTercnccs in the pcrcculage compo- 
sition of the two bloods except that the maternal fibrin is much higher 
relatively as well as absolutely. The fetal albumin averages 3.4 per 
cent higher than the maternal, while the maternal globulin is 1.7 per 
cent higher than the fetal. In general, although not invariably, these 
differences are reflected in the individual samples. 


DISCUSSION 


Prom the analytical results presented above, it is evident that there 
is very little difference in the percentage composition of the total 
plasma proteins of mother and child as compared with each other or 
with normal nonpregnant Avomen, except that in the parturient Avoman 
the fibrin is increased. It Avould seem that human beings under nor- 
mal conditions maintain relative proportions betAveen the various 
proteins AAdiich may be characteristic of the species. IJoAve=‘ has. col- 
lected considerable evidence to shoAv that in different animals the 
proportions vary to a certain extent. 


The fact that the usual percentage relationship is maintained even 
though the total plasma proteins are diminished during gestation and 
are still loAver in the newborn Avould seem to indicate that the various 
proteins are formed individually, rather than from one another as 
has been argued, and that some definite set of conditions is directlv 
responsMe for the fact that the fetal plasma is relatively protein- 
poor. We have no definite idea as to tvhat these conditions are, hat 
the variation in the proteins may perhaps be looked upon as a meeli- 
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anism to equalize the osmotic pressures in the two bloods. Calcium, 
inorganic phosphorus, and the amino-acids have been shown to be 
constantly in higher concentrations in the fetal plasma, whereas the 
lipoid phosphorus and the plasma proteins are, except for certain pig- 
ments, the only substances which are known to be constantly higher 
on the maternal side of the placental barrier. The first three sub- 
stances undoubtedly have some influence upon osmotic pressure even 
though they are in low concentrations, whereas lipoid phosphorus 
certainly has a negligible efiieet and the whole burden of equalization 
may rest upon the protein substances, which themselves are so slightly 
ionized at the hydrogen-ion concentration of the blood that a consid- 
erable excess must be present in the maternal plasma to neutralize 
the effects of the calcium, inorganic phosphorus, and amino-acids. It 
has been shown repeatedly that the depression of the freezing point 
is the same in the two plasmas,^®’ a fact which indicates that the 

maintenance of an equal osmotic pressure is normal, and probably 
essential to proper placental transmission. 

The lower absolute and relative fibrin values in fetal blood cor- 
respond with its slower clotting time,^” and perhaps also with its 
greatly prolonged sedimentation time,^°' if the association of 
increased fibrin and rapid sedimentation of the blood cells is 
looked upon as anything more than a coincidence. That fetal blood 
does clot more slowly is a common observation, as is also the high 
suspension-stability of the fetal cells. The latter phenomenon is, as 
far as we know, invariably associated with an increased fibrin and, 
according to Fahraeus,"- with a definite agglutination of the cells, 
two things which may well be related. In this connection, it should 
also be noted that the fetal globulin is lower than the maternal, a 
fact which Linzenmeier^® thinks is of importance in determining the 
sedimentation rate of the blood cells. Cholesterol is likewise lower in 
fetal plasma,®^’ and this diminution may operate with 

the decreased globulin to promote the increased suspension-stability. 
(Lbhr.-°) 

Englemann and EIpers®“ have shown that the viscosity of fetal blood 
is markedly greater than that of the maternal blood — 5.8 to 3.7. The 
larger number of blood cells in the fetus®^ and their higher volume 
percentage (Table VI) probably account for this difference, since the 
diminution of plasma proteins, especially the fibrin and the globulin, 
should operate in the other direction. Alder^ has compared the vis- 
cosity of fetal and maternal serum and has shown that the former is 
less viscous than the latter. 

The lowered .surface tension found by Alder^ in fetal blood is un- 
doubtedly related directly to the diminished quantity of protein in 
the fetal plasma. 
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CONCEHSIONS 

Fetal plasma is relatively protein-poor as compared with maternal 
plasma, all the imotein fractions heing mainlaincd in higher concen- 
trations in the latter. 

In spite of those ahsolntc dilTerenccs, the relative proportions of 
scrum-albumin and scrum-globulin arc maintained very nearly as in 
normal nonprcgnnnt women. The fibrin, on the other hand, is both 
absolutely and relatively increased in the maternal plasma. 
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THE PEBVENTIVE ASPECTS OP POSTPAKTAL CARE^ 

By C. Jeff Miller, M.D., New Orleans, La. 

A dvances in prenatal care have resulted Avithin the last decade in 
so marlced a decrease in mortality that even the most prophetic 
among us hesitates to say how far reaching will be the social and eco- 
nomic consequences of this sah'age of human life. In properly conducted 
clinics the mortality among parturient women has also been markedly 
decreased, although to our shame it must be admitted that this is by 
no means the case outside of such clinics, and as a result the United 
States is still far down on the list of civilized nations in this regard. 
For some reason, however, scientific Avatclifulness seems to end Avith the 
delivery of the child, and I think most of us aaoII agree that a large 
proportion of our gynecologic eases is still, as it ahvays has been, 
drawn from those AA'omen Avho are the casualties, so to speak, of our 
OAvn or someone else’s obstetric practice. 

Recent statistics of the British Government shoAv that 1 in every 400 
Avomen confined at full term loses her life, and although the exact 
figures are not noAV aA^ailable and probably never Avill be, it is not too 
much to say that for every Avoman Avho dies, 5 undergo a period of 
morbidity, sometimes temporary, but too often resulting in permanent 
disability and complete iuA'alidism. The major obstetric tragedies are 
usually sufficiently striking to command our attention, but this is not 
true of the relativelj" minor mishaps, and for this reason I think it Avill 
not be unprofitable to consider toniglit the care of the parturient woman, 
at least in certain aspects, from the standpoint of preventive medicine. 

To a group of specialists it is hardly necessary to emphasize the fact 
that a systematic examination from six AA^eeks to tAVO months after de- 
livery is quite as important as a systematic examination prior to delivery 
to determine the proportions of the pelvis and the relatwe size of the 
child, but unfortunately this go.spel is not uniA’ersally accepted by the 
men aaRo are .still handling the buUc of obstetric practice. Such an ex- 
amination, even after a nonoperative, relatively simple labor, Avill fre- 
quently rcA'eal a rather astonishing degree of cervical pathology. Tears 
of various types may be present, stellate or bilateral, superficial or ex- 
tensive, and they may even extend into the parametrium or the broad 
ligament. It is not unusual to find a red, angry, succulent-looking cer- 
A'ix, Avhich bleeds on tlie slighte.st manipulation and AAdiich is unquestion- 
ably pathologic. 

In the light of our present knoAA'ledge of cerA-ical disease we have no 
right to dismiss such findings as unimportant. I need not point out to 
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you that such a condition may be the foundation not only of a chronic 
endocervicitis, with its various steps of cyst formation, fibrosis, and 
hypertrophy and its train of annoying symptoms, but also of an ascend- 
ing lymphangitis which may terminate in a persistent parametritis or 
in adnexal pathology. You are aware, too, of tlie various systemic mani- 
festations of disease which may arise from such a cervical condition. 

The choice of treatment must of course be dictated by the circum- 
stances of the individual case. Topical applications may be sufficient 
for tlie simple eases, but as a rule even they arc better handled by the 
use of the small elect rocaut cry, a perfectly feasible office procedure which 
gives eminently satisfactory results. In deep-seated infections cauteri- 
sation under anesthesia may be necessary, and extensive tears obviously 
demand repair. I am aware that in some clinics it is still the custom to 
advise against trachelorrhaphy in women in the childbearing period be- 
cause of the eliance of repeated injury in subsequent pregnancies, but 
in my opinion this danger is more than overbalanced by the harmful 
possibilities inherent in a neglected, pathologic cervix. 

When the postpartum examination reveals a prolapsed, retroflexed, 
flabby uterus, where involution has obviously been faulty, the pessary 
is frequently an etfectivc remedy. Although this agent is today little 
used in gj-necologic practice, its use is widespread among experienced 
obstetricians in this jrarticular condition. The supporting ligaments 
of the uterus arc soft and flabby during pregnancy, and the uterus itseK, 
even after delivery, is considerably heavier tlian normal, so that the 
mechanism of displaeemonfs is ea.sy to comprel)cnd. With a properlj’- 
adjusted Smith or Hodge pessary, liowcvcr, the uterus may be held in 
position for two or tliree months, until it is of normal size and the liga- 
ments liave regained their normal tone, and by the timely use of this 
simple measure subsequent suspensory operations will be cut down at 
least 30 per cent. On the other hand such a condition, if neglected, 
may end in decidedlj' more serious pathology, particularly if it is as- 
sociated with a relaxed or torn pelvic floor. 

In some instances injury to the perineum following delivery is of 
such a superficial character that repair is not indicated; as a general 
rule, however, perineorrhaphy immediately after delivery is a wise plan. 
When this has not been done, repair may possibly not be indicated im- 
mediately providing the tear is not extensive, the uterus is well in- 
voluted and in good position, and the patient is fairly free from symp- 
toms. Otherwise immediate repair should be advised. Postponement of 
the necessary surgery under these conditions can only result in a further 
relaxation of the pelvic floor, the development of cystocele and rectocele 
with their train of annoying pelvic and vesical symptoms, or even pro- 
lapse, for the correction of wliich decidedly more radical procedures 
are necessary. 

Many of these conditions which we have been discussing are due to 
lax supervision of the patient’s actual period of lying-in. In former 



858 ' THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

years it was the invariable rule that puerperal women should remain in 
bed two to four weeks, usually entirely recumbent ; in recent years the 
pendulum has swung to the other extreme, and in some clinics today the 
patients are encouraged to leave their beds as soon as they feel in- 
clined, no matter how short the time after delivery may he. If we must 
choose between the extremes, the longer lying-in period is the wiser 
plan, since one who understands the physiology of the puerperal state 
and realizes the size and lack of tone of the uterus, the laxity of the 
supporting ligaments, and the mechanics of intraabdominal pressure, 
will appreciate the dangers inherent in too early an assumption of the 
upright position. 

Free movement, of course, is highly desirable from the beginning to 
facilitate drainage, and it is a wise plan to encourage patients within a 
few hours of delivery to move from side to side, and within a few days 
to sit up properly supported, but no patient should be allowed out of 
bed, no matter what day postpartum it may be, until the lochial dis- 
charge is practically serous in character and the uterus has retracted 
well below the symphysis. Even then free movement should be re- 
stricted and should he undertaken only gradually. 

Another point to he considered in this regard is that enteroptosis, with 
its train of apparently intractable symptoms, is often acquired in the 
postpartal period, a consideration particularly worthy of comment in 
these days when the short abdominal corset or none at all is the rule. 
Proper support of the overstretched, thinned-out abdominal muscles is 
essential, and the wearing of an abdominal binder or a properly fitted 
corset should be rigorously enforced. Passive exercise should be advised 
during the actual stay in bed, and graded exercises, the knee-chest 
position, and the continuation of massage should be advised for several 
weeks postpartum. 

Because of the trauma of labor, the lowered intraabdominal pressure 
consequent upon the tremendous reduction in size of the gravid uterus, 
and the generally bruised and sensitive condition of the pelvic struc- 
tures, as well as actual lesions of the vesical mucosa, bladder complica- 
tions are not infrequent during the puerperium. Overdistention, in 
fact, is so common after labor that too much stress cannot be laid upon 
the necessity for frequent and complete evacuations of the bladder. The 
patient should be encouraged to void within six hours after delivery, 
and regularly every six or eight hours thereafter. If this is difficult, 
simple assisting measures should be resorted to, such as warm irriga- 
tions, hot applications, possibly warm enemas, even the assumption of 
the sitting posture if the delivery has been nonoperative and the lacera- 
tions are of a minor character. If these measures fail, regular use of 
the catheter must be resorted to, so that the bladder may be emptied 
frequently and completely. The strictest asepsis, of course, is essential, 
and regular urinalyses should be made, so that a possible cystitis may 
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be recognized and treated at its inception, when tlie cure is a fairly 
simple matter. It is hard to say how many of the cases of obstinate 
trigonitis and cystitis which fall into our hands are due to disregard 
of tliis commonsense ])rccaution, and it may be added tliat while up- 
ward extension of the infection is not usual, it is a real possibility, the 
occurrence of which should be prevented at an}^ cost. 

It should be emphasized also that regular urinalyses are important 
in the postpartal period in those patients who have shown a pyelitis 
during the prenatal period. The symptoms of this condition are usu- 
ally readily amenable to the proper treatment and ordinarily dis- 
appear when tlie weight of the gravid uterus is removed, but the con- 
tinuation of the infection is by no means uncommon, and urologists 
tell us that it is surprising liow often in such cases B. coli will be 
demonstrated in one or both ureters, wliile an active bladder infec- 
tion may persist for months afterwaixls. The proper diagnostic meas- 
ures will reveal the condition so readily that in view of tlie grave 
permanent damage which may result there is little excuse for their 
neglect when the slightest indications for their employment are present. 

Continued observation of the urine is obviously essential in women 
who have, during their pregnancy, given evidence of any sort of toxemia. 
Even with the aid of blood chemistry it is frequently not possible to 
differentiate between a pure nephritic and a preeclamptic toxemia. As 
a general rule it may be stated that the earlier in the pregnancy the 
sjunptoms of renal insuflieiency appear, the more likelj' is the condition 
to be one of actual nephritis, but since the treatment of both conditions 
is substantially the same, the ditTerential diagnosis at this stage is not 
a matter of great moment. 

In the postpartal period, however, the situation is different. Eclamp- 
sia and precclampi ic toxemia rarely reappear in subsequent pregnancies, 
and Avomen who have passed through one attack may usuallj’’ con- 
ceive Avith impunity at a later date, since permanent renal damage is 
most unusual. On the other hand, a nephritic toxemia tends to reappear 
in an aggraAmtcd form and at an eaidier period in each subsequent preg- 
nancy, so that eventually childbearing may jeopardize life. In the 
puerperal stage the differential diagnosis is usually simple; as a work- 
ing rule Ave may say that AAdieu easts, albumin, and other urinary ab- 
normalities persist beyond a month or six Aveeks, the condition is a 
purely nephritic one, and the patient should be Avarned that further 
childbearing is both uuAAdse and actually hazardous. 

Most of the suggestions AAdiich I have made, you Avill note, involve 
merely the application of certain commonsense rules Avith whose theo- 
retical application Ave already are in hearty accord, but Avhose practical 
employment Ave are sometimes inclined to overlook because they are so 
simple and obvious. I believe, however, that if in our daily practice 
we emphasized the importance of their routine employment, we AAmuld 



860 THE AMERICAN JOURNAL OF ORSTETRICS AND GYNECOLOGY 


not only lessen considerably the volume of gynecologic surgery wbich 
has its raison d’etre in careless obstetrics, but would also eliminate to 
a large degree the period of invalidism which the average woman is 
too prone to consider an inevitable part of every confinement. 
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CURETTAGE OF THE UTERUS, ITS INDICATIONS AND 

ADVANTAGES'" 

By Hilliard E. A'Iiller, M.D., New Orleans, La. 

(From the liepartoncnt of Gynecology of the School of Medicme of Tulane Uni- 
versity, New Orlea'ns) 

W ITH the exception of ease reports, most of them from foreign 
clinics, barely a dozen titles are listed under the general heading 
of curettage of the uterus during the last five years. The majority of 
these condemn the procedure very cordially, and many of them quote 
with approbation Emmet’s dictum, enunciated shortly after Sims had 
modified and popularized the curette, to the effect that ‘'the ingenuity 
of man had never devised an instrument capable of doing more in- 
jury.” It is with considerable trepidation, therefore, that I venture 
to defend the operation of curettage, in the face of the eminent 
authorities who have united to condemn it. I am far from wishing to 
advocate the promiscuous use of this procedure, or to offer it as a 
panacea for all the gynecologic and most of the obstetric ills to which 
woman is heir, but I do believe that the tendency today is to belittle 
its usefulness and to narrow its limitations, while in its stead are per- 
formed quite complacently surgical procedures whose technic is more 
difficult and whose effects are more radical. 

The day of curettage for any indication or none at aU is happily 
past, and yet it is too often performed, even now, by men to whom it 
seems too simple to be dangerous, or who, as Bovee puts it, regard it 
as the fir.st rung on the ladder which leads to being known as surgeons. 
It should be axiomatic that any surgical procedure, no matter how 
simple and trivial it may seem, carries with it the potentialities of 
a perfectly definite morbidity and mortality, and this is quite as true 
of curettage as it is of a laparotomy. Certain conditions are pre- 
requisite, therefore, to its successful performance, the first of which is 
that the man who undertakes it, preferably a gynecologist, should have 
a comprehensive knowledge of the anatomy of the pelvis and of the 
pathology which he proposes to remedy. Also it should never be done 
until -a full, carefully taken history has been interpreted in the light 
of a thorough bimanual examination, again by a man with the requisite 
knowledge of pelvic anatomy and pathology and with the requisite 
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tactile sense to make o\it tlie conditions wliicli are present. You can- 
not curette Avitb a clear conscience until these tilings have been done. 

It is essentially a hospital procedure, in spite of Dr. Kelly’s advice 
to the specialist to do it in his office, and anesthesia, in most instances, 
is essential to its thorough pcrfonnancc. nitrous oxide or ethylene 
being the most satisfactory. Occasionallj" local anesthesia may be 
indicated in patients in Avhom organic lesions make full narcosis un- 
wise, and occasionally also, in elderly women Avith open cervices, a 
diagnostic curettage may be done Avithout anesthesia, but as a rule the 
discomfort and actual pain arc sufficiently great to make complete 
relaxation of the pelvic structures impossible Avithout general anes- 
thesia. Last of all, the .strict e.st asepsis is necessary throughout, not 
only in the instruments and linen used, but also in the preparation of 
the patient, else the risk of infection being carried upAvard is con- 
siderable. 

Our indications for eureltagc are rather Avider than those ordinarily 
advanced. Polak, for instance, Avill admit only two, the removal of the 
products of conception before the eighth Aveek, and the diagnosis of 
intermenstrual bleeding at or after the menopause. To my mind, 
liOAvcA'cr, if Ave limit ourselves to such narroAv indications as these Ave 
shall lose many opportunities of relicA’ing our patients by a relatively 
simple procedure, and avc shall certainly, as I propose to shoAV you 
later, perform a good deal of unnecessarily radical surgery. 

The diagnostic indications for curettage are fairly Avell standard- 
ized, the first of them being intermenstrual bleeding or uterine dis- 
charge at any age, but particularly at or near the menopause. Uterine 
hemorrhage in young Avomen may offer some justification for delay, 
but in vicAV of the disastrous possibilities ahvays inherent in this 
symptom, I can see no reason for delay in Avomen of menopausal years. 
This is particularly true of fundal carcinoma, in Avhicli early hys- 
terectomy gives probably a higher percentage of cures than avc are 
able to achieve in any other form of pelvic malignancy. For, this 
reason Ave do routine curettage as a preliminary lb all ifiastic Avork, 
AAdiether there are suspicious symptoms present or not. It takes but a 
feAv additional minutes and it adds .practically nothing to the risk of 
the operation or the discomfort of coiwalescencc, yet I can recall 
offhand more than one instance in AAdiich by this means unsuspected 
fundal malignancy Avas revealed and a life-saving hysterectomy done. 
Curettage is also done as a routine before irradiation, not onL’’ to 
eliminate possible malignancy but also to remove cerAucal and uterine 
polypi, for radium, as you knoAv, should never be applied in the pres- 
ence of such groAvths. This does not apply, of course, to iiTadiation 
done for cervical malignancy. 

Turning to the therapeutic indications for curettage, Ave are at 
once upon debatable ground. Naturally thex’e can be no question, in 
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the face of the work of Cullen and Curtis, that endometritis, per se, 
is a rare clinical entity, and that essential infection of the uterine 
mucosa is also extremely rare. The fact remains, however, that under 
certain conditions its removal, although both illogical and empirical, 
does seem to work either improvement or cure. In dysmenorrhea, for 
instance, curettage is usually advocated for the membranous type and 
condemned for all other types. In the few instances of true membran- 
ous dysmenorrhea which I have seen, curettage, no matter how often 
repeated, has done only slight, temporary good, while simple dysmenor- 
rhea, particularly when associated with the so-called polypoid endo- 
metritis, has usually been either temporarily or permanently relieved 
by this measure. I would point out, however, that, particularly in 
young girls, it should be a last resort and done only when systemic 
and organic conditions have been eliminated and general dietetic and 
hygienic measures have been given a thorough trial. 

Curettage for sterility is equally irrational and illogical, but here 
too its empirical performance, pai’tieularly if associated with the use 
of a stem, will result in conception in a small percentage of cases, 
possibly 15 or 20 per cent, and this is quite as true of the so-caUed 
relative or one-child sterility, provided it is not of infectious origin, 
as of the absolute type. It seems hardly necessary here to reiterate 
that such a procedure should never be contemplated until the husband 
has been eliminated as a factor in the trouble. It may be that the 
dilatation of the cervix rather than the curettage is responsible for 
the occasional good result, though most authorities, I believe, incline 
to the opinion that a cervical canal which permits the exit of the men- 
strual flow will present no insuperable barrier to the ingress of the 
spermatozoa. 

Menorrhagia is not, as a rule, an indication for curettage, since it 
is usually the symptom of some other condition, adnexal disease, fibroid 
growths, glandular derangements, even systemic diseases, which are 
obviously not amenable to local treatment, but here again in rare 
instances curettage, sometimes repeated as indicated, will afford tem- 
porary relief. I have in mind one special ease in which curettage at 
intervals throughout her menstrual life held in cheek an intractable 
menorrhagia, often associated with metrorrhagia, and probably of 
ovarian origin, in a patient who otherwise would have had to submit 
to a premature menopause from irradiation or hysterectomy many 
years before. When it no longer checked the bleeding, she was suffi- 
ciently near the menopause to warrant the use of both radium and 
x-ray without annoying menopausal symptoms. Hemorrhage due to 
persistent subinvolution, which uterine tonics, local treatment and 
douches, as well as the correction of retrodisplacements, have failed 
to relieve, is usually ended at once by curettage. In practically every 
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instance this condition is due 1o the persistent rclcntipn of decidual 
remnants, and their incelinnical removal ends the bleeding. 

Hemorrhage due to incomplete abortion, wlierc an open cervix indi- 
cates that decidual products and sccundinos are retained, may demand 
curettage if the simpler measures of packs, ergot and pituitrin have 
failed. After the eighth week, however, the debris is better removed 
with the finger or the sponge forceps. Iti the presence of infection, 
whether postabortal or poslpartal, curettage should never be done. 
As DeLee says, it is like raking over a ground freshly sown with seed. 
In many such infections the process is already systemic, so that local 
treatment is of no avail, and if it is local, the necrotic process is purely 
a surface one, and even the gentlest manipulation may break down the 
protective zone of leucocytic infiltration just beneath it and thus con- 
vert a simple local process into a time blood .stream septicemia. 

Leucorrhea, so often advocated as an indication for curettage, should 
never be so considered. Its source is exlrauterine, usually the cervix 
or the tubes, and obviou.sly the curette cannot reach them, while its 
use may possibly convert an ext rant crinc infection into an intra- 
uterine or even a systemic procc.ss. One exception to this rule is in 
the case of uterine hyperplasias associated with chronically infected 
cervices, particularly where cystic degeneration of the glands has be- 
gun; in these instances the two conditions should be corrected simul- 
taneously. As a general rule, however, we may say that any sort of 
infection of the genital tract, latent, chronic or aente, contraindicates 
curettage, particularly if fever is also present. There may conceivably 
be conditions in which curettage is indicated, even under these circum- 
stances, but the surgeon who advocates it should do so with a full 
realization of the added ri.sk he is assuming. 

As I have Jilrcady emphasized, this is not a procedure for the general 
practitioner; even in the hands of a specialist it is not devoid of 
danger. There is always, for instance, the possibility of the flare-up 
of an unsuspected infection, of cervical, tubal or intestinal origin, 
which even the most scrupulously careful history and examination 
will not reveal. I recall particulaidy one instance in which curet- 
tage was done for a mild grade of membranous dysmenorrhea, asso- 
ciated with menorrhagia. History and examination revealed not the 
slightest trace of infection, yet two days later chills and high tem- 
perature developed with mai’ked pelvic pain ; at the end of ten days a 
localized pelvic abscess was opened under anesthesia, and a tedious 
convalescence of many weeks followed. In a second instance curet- 
tage was done for an annoying, definitelj’’ uterine discharge, the result 
of an old pelvic inflammation for which salpingectomy had been done 
many years before. The patient developed both peritonitis and sep- 
ticemia, together with a retroperitoneal abscess and neezmsis of the 
psoas muscles, and death ensued shortly. I cite these two instances to 
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point out that. even when done for studied indications, hy a specialist, 
the operation sometimes culminates in disaster. 

The dangers of the actual operation are almost too well known to 
need rehearsal. They include rupture of the cervix, from too rapid 
and too forceful dilatation, particularly with the glove-stretcher type 
of instrument, whose degree of force is extremely difficult to gauge; 
puncture of the uterus by the sound, in endeavoring to ascertain its 
depth and direction, an accident peculiarly likely to occur after abor- 
tion, when the uterine wall is thick and vascular, and injury to the 
intestines, when puncture has occurred, by trauma from the sound, 
sponge, forceps or curette. In addition there is sometimes the danger 
of interrupting an unsuspected pregnancy, when no period has been 
missed or when the patient has willfully given a misleading history. 

The advantages of the operation, however, to my mind definitely 
outweigh its disadvantages and dangers, most of which can be elim- 
inated or at least guarded against if sufficient care is exercised. The 
procedure, if done by a specialist in pelvic work, is usually a simple 
and safe one. The period of hospitalization is short, seldom more 
than three days, so that the inconvenience and expense to the patient 
is almost minimal. As I have pointed out, curettage is a valuable 
diagnostic aid, and its routine performance before plastic operations 
and irradiation not infrequently reveals unsuspected malignant dis- 
ease and permits the institution of early treatment. 

It is frequently curative in dysmenorrhea and occasionally curative 
in sterility, and in dysmenonfiiea, even if it does not cure, it is usu- 
ally of temporary benefit. In this connection I might quote Dr. 
Howard Kellj', who, with his usual ripe wisdom, points out that even 
i£ the cure is irrational and illogical Ave should not quarrel Avith it, 
since Avhat out patients are after are cures, Avith or Avithout soimd 
theories behind them. Moreover, temporaiy relief in dysmenorrhea 
is usually A'ery gratefully receiAmd by the sufferer. More than one 
patient has told me that the months of relief-Avhich Avere thus afforded 
her haAm enabled her to get her physical and nervous balance, so that 
Avhen the dysmenorrhea recurred — and the recurrence is usually of a 
less severe type — its effects Avere by no means so tiying. I have not 
attempted a statistical study in this matter, but I might say that every 
point I haA'e made could be substantiated by large series of cases. 

Possibly most important of all, curettage frequently avoids for the 
patient a radical and lethal operation. A recent investigation of 222 
hysterectomies at Touro Infirmary by Dr. C. Jeff Miller over a three- 
year period proved this point very conclusively. Nine uteri were 
reported by the laboratory as entirely negative, and 19 others shoAved 
only metritis, fibrosis, or hyperplasia ; in addition, there were 3 unsus- 
pected pregnancies and 2 incomplete abortions. On. the face of the 
records, therefore, the simpler measure of curettage would have elim- 
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inated 33 major operations in this particular series. An even more 
striking instance I'cccntlv came to my knowledge, wherein hysteree- 
tomy was done for supposed fundal carcinoma in an elderly woman, 
who succumhed to .shock shortly after the conclusion of the operation. 
The laboratory reported the uterus entirely negative for neoplasm. 
A preliminary curettage would probably have saved that life. 

1 have, as I have said, no intention of advocating curettage upon 
promiscuous indications, or of singing its praises as a g.ynecologic 
cure-all. I do believe, however, that it deserves more consideration 
than is at present accorded it, for the reason that it is a valuable diag- 
no.stie aid, that in selected conditions it is palliative and even curative, 
that it involves as little morbidity, inconvenience and expense as any 
possible hospital procedure, and that its routine performance as a 
prelimiiiaiy to major surgery of the pelvis will render much of that 
surgery entirely unnecessary. 
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THE VALUE OP GLUCOSE- AND INSULIN TO THE 
OBSTETRICIAN AND GYNECOLOGIST* 


By "Walter E. Levy, B.Sc., M.D., P.A.C.S., New Orleans, La. 

(From the Department of Ohstetrics of Touro Infirmary and Tulane Vnwersity) 

W HEN in 1921 tlie years of earnest endeavor to isolate the anti- 
diabetic hormone of the pancreas culminated in the successful 
animal experiments of Banting and Best, and a few months later in 
its brilliant clinical results in human diabetes, it was not realized that 
there had been discovered an agent which would exert not only a pal- 
liative effect in that particular affection, but also an apparently cura- 
tive effect in other widely different conditions. Within the last two 
years, however, due largely to the work of Thalhimer, the addition 
of insulin to the already successful glucose treatment in certam toxic 
manifestations of pregnancy has resulted in markedly better results 
than have ever been achieved by any other type of therapy. 

The underlying factor in the pathology recognized as diabetes- is 
an abnormality of the carbohydrate metabolism, and the palliative 
effect of insulin in this condition lies in its power to promote the com- 
bustion of carbohydrates. This being the ease, it was almost natural 
that the use of insulin should have been gradually extended to other 
conditions in which, although the pathology was not clearly under- 
stood, it was realized that the carbohydrate factor was at fault. 
Glucose, as we have said, had already given good results in certain 
of the toxemias of pregnancy, and the logical reasoning was that, 
since its administration alone gave good results, certainly the addi- 
tional administration of insulin, with the consequent increased rapid- 
ity of the utilization of the glucose, would bring to pass these desired 
results even more rapidly. 

Thalhimer ’s work on postoperative acidosis accompanied by vomit- 
ing led him to subsequent studies upon the so-called pernicious or 
toxic vomiting of pregnancy, the basic idea being that the acidosis 
which is so prominent a factor in the last stages of this type of vomit- 
ing is not only a result of the stomach’s intolerance of food, but 
also a factor in producing that intolerance. It follows, then, that 
if the resulting vicious circle can be broken through, either by abor- 
tion, which checks the vomiting from the standpoint of the toxin of 
pregnancy which has produced it, or by the correction of the acidosis, 
which the administration of glucose and insulin does admirably, the 
pathology will either be considerably curtailed or actually eliminated. 

•Read at a meeting- of the Ne-w Orleans Gynecological and Obstetrical Society, 
April 29, 192C. 
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It might be added that if llie vomiting is not checked, a starvation 
acidosis will rcsnlt whether the original vomiting was of the toxic or 
the neurotic type. 

To date we have used glucose and insulin in six cases of vomiting 
of pregnancy, all them definitely of the toxic type, as proved by the 
low blood sugar and the low CO;-combining power of the blood, as 
well as by acetone in the urine of four cases. In no instance was 
abortion necessary; four of the patients have subsequently been de- 
livered at term, and in the other two cases the pregnancy was pro- 
gressing normally when the patients were last seen. In two instances 
the recovery was dramatic in its rapidity, and one of these cases is 
herewith appended : 

Air.";. G. was admitted to the hospital wJieii four luonllis’ pregnant. She had been 
vomiting for six wcohs and was completelv dehydrated; she was retaining nothing 
and was vomiting blood. Pulse IIS, temperature 101® F. Urinalysis showed both 
acetone and dincctic add, and the blood sugar and the CO.combining power of 
the blood were far below normal limits. Treatment before admission had induded 
the usual measures of pcplonircd food, hypodonnodysis, proctoclysis, gastric lavage, 
etc., without the slightest alleviation of the condition, and their repetition within 
the hospital was also without result. After glucose and insulin had been admin- 
istered twice the vomiting ceased abruptly, food was given without restriction, and 
the remainder of the pregnancy was without incident. This is the type of case 
which under tlm old methods of treatment would inevitably have demanded 
therapeutic abortion, perhaps with a fatal outcome, as the patient's condition was 
most crilicjil when she was first seen. I might add ns an irrelevant but rather 
interesting fact that when the child was eighteen months old he developed a severe 
addo.sis, which was treated by Dr. Ii. P. DcBnys of the Pediatric Service by glucose 
and insulin, with immediate good results. 

"We have used this form of therapy with excellent results in eclamp- 
sia and preeclamptic toxemia. Tlie etiology of these conditions is as 
yet entirely obscure, but as a result of personal research work, re- 
cently published in Svrgcnj, Gynecology and Obstetrics, I believe 
I have clearly demonstrated that either an acidosis or a tendency 
to acidosis exists in both of these conditions. To review the work 
briefly, in a study of fifty such cases I have uniformly found that 
the blood sugar is materially redxiced, as is the COo-combining power 
of the blood, and that there is practically no change in its nitrogen- 
ous constituents, while in advanced cases both acetone and diacetic 
acid are demonstrated in the urine. In our clinic it is a routine prac- 
tice to differentiate these cases from the purely renal conditions by 
detailed investigations into the diastatic activity of the urine, the 
relative amounts of serum albumin and serum globulin, casts, blood 
chemistry, and kidney function by the plienolsulplionepbthalein test. 
In none of the purely neplii’itic cases did we find either the blood 
sugar or the COo-combining power of the blood lowered. 

Mann in his experimental woi'k on dogs proved quite definitely that 
following hepatectomy a definite decrease in blood-sugar results, with 
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a consequent decrease of tlie glycogen content of tlie muscles, and sub- 
sequent convulsions and coma. The parallel with eclampsia is quite 
clear. Large series of autopsies have shown that in that affection there 
is a destruction of the liver which for all practical purposes is the equiv- 
alent of its entire or its partial surgical removal ; Krebs and Dieekmann 
have shown that there is a definite impairment of the liver function as a 
result of this destruction, their woidc being based on the Rosenthal test ; 
and the classical sj^mptoms of eclampsia, convulsions and coma, are only 
too well known to those of us who are practicing obstetricians. In any 
destruction of the liver, therefore, wliether by surgical removal or as 
the result of disease, the carbohydrate metabolism and the storage of- 
glycogen are seriously impaired, the blood sugar and COg-combining 
power of the blood are lowered, and either acidosis or a tendency to 
acidosis results, with the actual occurrence of acetone and diacetic acid 
in the urine, due to the imperfect combustion of fats in the absence of 
the necessary glucose. 

In some fifteen cases ive have demonstrated to our own satisfaction 
that the addition of insulin to glucose in the treatment of eclampsia and 
preeclamptic toxemia is a tremendous advanee over any previous treat- 
ment. In our elinic conservative treatment is tlie routine in eclampsia. 
We employ either the Stroganoff or the Dublin Rotunda method, com- 
bined with venesection in the face of a rising or persistently high blood 
pressure, and the administration of glucose and insulin. In every case 
in which we have emploj^ed this treatment the blood sugar and the COo- 
eombining power of the blood have risen; the diastatie activity of the 
urine, which is always high, has approached normal figures ; convulsions 
have ceased, and the patient’s general condition has been markedly im- 
proved. 

In the employment of glucose and insulin it is most important to 
differentiate between a true preeclamptic or eclamptic toxemia and a 
purely renal condition. If we are dealing with a kidney condition alone, 
glucose and insulin are valueless, since their effect is directed entirely 
towards staying the destructive processes of the liver and restoring the 
carbohydrate balance. Eclampsia, however, may give rise to a recent 
secondary nephritis, with partial or entire suppression of urine, and in 
tAvo such instances in this series I employed a 20 per cent glucose solu- 
tion (twice the percentage ordinarily used), in the hope that the usual 
amomit of insulin Avould utilize sufficient of the glucose to restore 
the carbohydrate balance, while the I'eraainder of the glucose would act 
upon the kidneys as a diuretic. In both instances the patients recovered, 
but whether their recovery AA^as a consequence of this theoretic treatment 
I am unable to saj’’. It might also be added that if the facts AAdiich I 
have stated are correct, our present habit of restricting the diet of 
patients in true eclamptic toxemia is radically wrong, and the only re- 
striction should be in the use of fats. 
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have also used glucose and insulin with niavkcd success in the 
acidosis whicli follows hemorrliage. Our first case of tliis type, which 
occurred over a year ago, was reported by tlic author and Dr. Henry 
!Maeheca in the New Orleans Medical and Snrpical Journal, and is 
briefly appended hereto. Since then I have iiersonallj- handled two 
more such cases, and have seen a fourth successfully handled by another 
man on our division. 

The theory is briefly this: the clinical evidences of shock include com- 
plete muscular relaxation or feeble and irregular moA-ements; pallor; 
dilated pupils; sciniconsciousness or diminished sensibility and mental 
activity; feeble respirations; small, frequent, and dicrotic pulse; sub- 
normal temperature; vomiting; low blood jiressure, and acetone in the 
urine. Practically all of these criteria. 1 might say, were present in 
each of the cases under discussion. The work of Cannon has proved 
that although acidosis is not necessarily present in conditions clinically 
diagnosed as .shock, in the majority of instances it docs exist and it. may 
be extreme. Moreover, in no condition is rapidity of treatment more 
essential, Avhich furnishes, to my mind, a cogent reason for including 
insulin in the already established glucose therapy. Whether the excel- 
lent result. s arc due to the entire consuraption of glucose administered 
(as is shown by the absenec of sugar and acetone in the urine shortly 
afterwards), or to the fact that the body is enabled to hold fluids which 
otherwise would have been excreted by the kidneys subsequent to their 
stimulation by free glucose, we cannot say, but the brilliant, recoveries 
of the patient speak for themselves. 

Case 1 (previously reported by llio author and Dr. Henry Alachcca). — The patient 
was admitted after profu.se hemorrhage lasting for .^ioveral days, following a criminal 
abortion. All the classic.al signs of shock were present, including a pulse of 140, 
temperature 97.0° F. and blood prc.ssure 75 sy.stolic. Vaginal packing and pituitrin 
by hypodermic injection were followed shortlj' by a transfusion of 250 c.c. of citrated 
blood. Vomiting bcg.an within three hours and continued almost without ccss.ation 
for twelve hours. Me.antimc the condition of shock increased in spite of every 
Measure to combat it, the blood pressure fell to 70 systolic, .and death seemed im- 
Minent. At this time a cathctcrized specimen of urine showed an acid reaction 
and quantities of acetone. On this indication intravenous glucose Avas given at once 
Avith insulin, and the same procedure AA'.as repeated Avithin tAvo hours. The relief 
of the vomiting was .almost instant.aneous, the urine AA\as acetone-free Avithin six 
hours, and further recoA’cry Avas unOA'cntful. 

Case 2. — This patient had a manual rcmov.al of a retained placenta after per- 
sistent hemorrhage. Shock ensued, AA-ith .a systolic pressure of SO; n.ausea and 
vomiting within a period of ten hour.s, .and acetone in the urine. Glucose and in- 
sulin gave immediate results. 

Case 3. — This patient was admitted with profuse hemorrhage folloAving a 
spontaneous incomplete abortion. Her blood pressure Av.as 82 systolic, there Avas 
acetone in the urine, and she was nauseated, although she had not begun to vomit. 
Glucose and insulin Avere given at once as a prophylactic measure, and the condition 
cleared up without further symptoms. 
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Case 4 (reported by the courtesy of Dr. Arthur Caire, Jr.). — This patient pre- 
sented the typical symptoms of shock after a postpartal hemorrhage, including 
nausea, vomiting, and acetone in the urine. The response to glucose and insulin was 
immediate. 

A fourth use for this type of therapy has recently occurred to me, 
and although I have had no opportunity of trying it out, I am including 
it here as a matter of record. Dr. John 0. Polak, who is an ardent 
advocate of small, repeated blood transfusions (200 to 300 c.c.) in any 
sort of gynecologic or obstetric sepsis, recently told me that since he has 
learned that Rahinowitz, of Montreal, has demonstrated that an acidosis 
exists in all such cases, he has been giving his patients, in addition to 
the whole blood, an equal amount of slightly alkalinized Ringer’s solu- 
tion. Theoretically this is correct, but the work of Mann upon hepatec- 
tomized dogs, to which I have already referred, has shown that the 
metallic alkalis have no effect in retarding inevitable rapid death under 
these conditions. Since glucose and insulin, however, have the desired 
effect, would it not be logical to employ them in the acidosis of sepsis? 
Theoretically there could be no objection, and it will be interesting to 
note the clinical results when an opportunity is offered of trying out 
the treatment. 

The technic of the administration of glucose and insulin is important. 
In our clinic we use a modification of Thalhimer’s technic, giving from 
500 to 1,000 c.c. of 10 per cent glucose, according to the indications, 
gauging the insulin so that 1 unit is given for each 3 grams of glucose, 
administering one-third of the amount of each until the entire quantity 
has been given, and giving the solution as slowly as in the Matas intra- 
venous drip. The glucose is alwaj'^s given intravenously, since experi- 
ence has shown that uniformity of result cannot be achieved by any 
other mode of administration, and the insulin, of course, is given by 
hypodermic. The strictest asepsis should be observed, and special care 
must be taken that the glucose is chemically pure and that none is held 
in suspension. 

In conclusion, it should be emphasized that this is not a form of 
therapy to be given on haphazard indications. Unfortunately, in deal- 
ing with the toxemias of pregnancy we are dealing with conditions whose 
etiology is unlmown, and any form of treatment is necessarily empiric 
and directed only towards the relief of symptoms, but at least we can be 
as scientific as possible under the circumstances. In particular, careful 
laboratory determinations are essential, and accurate estimation of the 
dosage is based on the results of these findings. In this connection I 
might say that I consider such pronouncements as the recent one of 
Stander and Duncan capable of doing incalculable harm. I disagree 
with them about the blood-sugar content in eclampsia — ^their findings 
of an increased blood-sugar content are directly contrary to mine of 
a consistently lowered one — ^but, aside from that, their advice to use 
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insulin wiiliout the necessary quota of glucose to my mind sets a most 
dangerous precedent. Until we arc more certain of our cour.se, cau- 
tion must be the watchword, or a A'cry valuable addition to our 
obstetric armamentarium Avill certainly be discredited. 
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INTRACRANIAL HEMORRHAGE OF THE NEWBORN^ 

By John F. Dicks, IM.D., New Orleans, La. 

T WO distinct causes must be considered in any study of intracranial 
hemorrhage of the newborn, mechanical and traumatic faclor.s, and 
hemorrhagic diathesis or hemorrhagic disease of the newborn, upon 
which certain investigators have laid much stress as a causative factor 
of intracranial hemorrhage. In a report made by 'Warwick in 1921, 
covering two hundred autopsies on newborn infants, 40 per cent of the 
cases showed evidence of intracranial hemorrhage, two-fifths of which, 
in her opinion, were caused by hemorrhagic disease. Rodda, who has 
done a great deal of original investigation upon the coagulation time of 
infants, states that 25 per cent of all newborn babies with cerebi'al 
hemorrhage show evidence of hemorrhage in other organs of the body 
also. Aside from experimental and laboratory work, there is much 
clinical evidence to supiiort the theory of hemorrhagic disease. Rosa- 
mond, for instance, reports a case of intracranial hemorrhage folloAving 
cesarean section, and numerous cases arc on record of such a condition 
following normal delivery. 

With all due respect to the important studies which have been made 
along these lines, I believe that too much importance has been attached 
to the hemorrhagic disease theory, and that we as obstetricians are 
rather too inclined to use it as a cloak to cover our obstetric errors. 
Trauma, to my mind, is the most important factor in intracranial hemor- 
rhage of the newborn, although it must be admitted that in a fair per- 
centage of cases this trauma is beyond the control of the obstetrician. 
lU^e sudden or excessive compression of the head which most often 
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does the damage, as in a precipitate delivery ; the slow pressure on the 
cranial hones during their passage through the birth canal plays small 
part. 

It is now generally believed that breech deliveries are responsible 
for more eases of intracranial hemorrhage than any other complication 
of labor. It was formerly believed that asphyxia caused by pressure on 
the cord of the after-coming head was responsible for most of these 
deaths, but large series of autopsies have proved that intracranial hemor- 
rhage is most often the cause. Brown, basing his observations on four 
hundred autopsies, concludes that intracranial hemorrhage is ten times 
more likely to occur in premature labor than in labor at term, and 
statistics in general go to prove that the most deadly combination for 
cerebral hemorrhage is the premature breech delivery. 

The condition is important enough and frequent enough to warrant 
our careful attention. In large maternities it is now generally admitted 
that fuUj’’ one-half of the stillbirtiis and the deaths during the first 
week of life are due to the cerebral liemorrhage, and investigations of 
orthopedists and pediatricians clearly show that a considerable per- 
centage of the paraplegias of late childhood may be traced directly to 
the hemorrhagic brain at birth. Little in 1861 first emphasized the 
importance of these lesions in later life, but the direct connection be- 
tween cerebral hemorrhage and the so-called Little’s disease was first 
demonstrated by Sarah McNutt in 1885 in a series of ten autopsies. 

Beneke in 1910 described the pathology and frequency of tentorial 
lacerations and since that time most authors have agreed with him that 
intracranial hemorrhages of clinical importance are most often situated 
above or below the tentorium cerebelli. Eardley Holland’s exhaustive 
report to the Ministry of Health in 1922 bears out this theory and I 
take the liberty of quoting him freely in the folio-wing paragraphs. 

His investigation shows that out of 167 fetuses dying during the 
course of labor the tentorium was found torn in 81 cases (48 per cent), 
with associated tearing of the falx cerebri in five cases and with sub- 
dural hemorrhage in all but six. In most cases the injury followed a 
breech or a forceps delivery, but in a few instances the labor was ap- 
parently entirely normal. 

Holland has also explained the mechanism of these tears in a most 
satisfactory manner. Normally, he claims, the septa are in a state of 
rest, and nowhere in a state of positive tension. When the head under- 
goes changes of .shape, alterations in the tension of the septa are in- 
evitable, owing to the nature of their attachment to the cranial bones. 
He illustrates their behavior by the following experiment : 

The scalp is reflected from a fetal head, and sufficient of one parietal 
bone removed to allow the corresponding cerebral hemisphere to be re- 
moved and the septa to be viewed. The head is compressed in the occipito- 
frontal diameter, so that it is shortened anteroposteriorly by the for- 
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ward displacement of tlic occipital bone, and lieightencd by tlic elevation 
and bending of the vault. The middle two-tliirds and the inferior free 
edge of tbe falx cerebri and the tentorium ccrebelli Avill seem to become 
stretched and tense. If the compre.ssion be continued the tension will 
increase, and finally the tentorium will become ovcr.stretebcd and tear 
near its free border, just blow its junction wit.h tlic falx. 

Apart from the eifects of tearing and hemorrhage, wc must also con- 
sider the general rise of intracranial pressure. Just, what part it play.s 
in causing death we do not as yet know, but it is evident tliat the crowd- 
ing down of the medulla oblongata into the foramen jnagnum must 
result in dangerous pressure on the so-called vital center. 

In my experience the order of symptoms in intracranial hemorrhage 
is almost pathognomonic. For the first twenty-four to thirty-six hours 
after birth little unusual is noted, except that the child is apathetic and 
not inclined to nurse, and the cry is feeble. These .symptoms may be 
combined Avith difiiculty of resuscitation, and there may be also an 
unusual pallor, or intermittent cyanosis. The juilse is \isnally slower 
than normal, but strong and full. In about, forty -eight hours after 
birth, liowcver, the tem])erature .suddenly rises to 104° or over, the 
respiration becomes rapid and superficial, convulsions and opisthotonos 
follow, and the classic picture is complete. 

I append the following ease reports as typical illustrative instances 
of the condition: 


Case 1. — ^K. W., born June 12, 192$. Tlic history o£ the labor is iniportimt, as 
tlic mother was im elderly primipura, and tlie first stajje was umisually tedious. 
Complete dilatation occurred after liftcen hours of pains at three or four minute 
intervals, and the head was well cnsaKcd, but no nppnront prof^ross was made, in 
spite of a small dose of pituitrin. After several hours of rest induced by morphia 
the pains were still inclTcctive, and I finally applied forceps, delivering a 7 pounds, 
15 ounces female child without difficulty. The child did not cry spontaneously, but 
was easily resuscitated. It rvns noted at birth that the anterior fontanellc WJis 
extremely small, and that the child showed a disinclination to nurse, but aside from 
a slight cyanosis there was no sign of abnormality for the first forty-eight hours. 
Then the temperature rose sharply to 104°, sho refused the breast absolutcb', and 
clonic comnilsions shortly ensued at irregular intervals. Drs. Bloom and Delnhoussayc 
of the Pediatric Service woro immediately (xillcd into consultatidn and nssuracd 
charge of the case. A spinal puncture was done, bloody fluid being obtained under 
pressuro, and 20 c.c. of whole blood was taken from the father and given subcuta- 
neously. The convulsions were controlled almost at once and the child’s general 
condition seemed better. Tlepetition of the treatment twenty-four hours later re- 
sulted in marked improvement, and except for a few slight coinmlsious on the morn- 
ing of the third day there were no further sjTnptoms. I might add that at the sec- 
ond spinal puncture the fluid was clearer and under loss pressure. The child today 
is apparently normal in every respect. 


Case 2.— J. W., bom February 8, 1926. This case well illustrates tho typo of 
delivery in which intracranial hemorrhage so often occurs. The mother was a multin- 
ara aged twenty-six, there wa.s a face presentation, and complete dilatation occurred 
after fifteen minutes of hard labor. Tho condition was xocognir.cd immediately 
anesthesia administered to the surgical degree, a deep episiotomy done at once and 
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the face lifted over the perineum. At the time of delivery the face was almost 
black from pressure due to rapid descent in the extended position, and the child 
was resuscitated only after considerable difficulty. He was a male, weighing 7 
pounds, and there was no external evidence of injury, although even after regular 
respiration was established the cry was feeble and of a moaning character. Dr. C. 
J. Bloom was called into the case immediately after delivery, although, aside from 
vomiting after each feeding, there were no alarming symptoms for the first forty- 
eight hours. Then the temperature went to 105°, the breast was refused, opisthot- 
onos developed, and the vomiting was continuous. Spinal puncture was done at 
once, and 30 c.c. of bloody fluid was removed; a second puncture was done in 
twenty-four hours and 25 c.c. of bloody fluid removed. Hypodermoclysis of 5 per 
cent glucose was also administered. Oh the fourth day there was marked cyanosis, 
continued vomiting, labored respiration, rigidity, moaning cries, and intermittent 
clonic convulsions. The temperature was almost 107° and death seemed imminent. 
Hypodermoclysis was repeated at intervals, and twenty-four hours later there was 
considerable improvement, the temperature being lowered to 103°. Hrom that time 
on there was a slow but constant improvement, and when the child was discharged, 
on the fifteenth day, there were no untoward symptoms. At present he weighs 11% 
pounds, and except for sluggish pupUlary reflexes seems entirely normal, although 
it is too soon to prophesy what the ultimate outcome will be, 

CONCLUSIONS 

The following conclusions, based upon the experience of others as 
well as upon my own, seem warranted : 

1. Close cooperation is indicated between the obstetrician and the 
pediatrician on every maternity service, particularly following abnor- 
mal deliveries or in the presence of the slightest untoward sjunptom 
exhibited by a newborn infant. 

2. If the obstetrician assumes the responsibility for the care of the 
child, he should examine it routinely every day for the first few days, 
and institute prophylactic treatment on the slightest indication of 
trouble. 

3. Intracranial hemorrhage is the most frequent cause of cyanosis in 
the newborn, and should always be suspected whether the cyanosis is 
constant or fleeting. 

4. Lumbar puncture should be employed frequently as a diagnostic 
aid, and not as a last resort in the presence of unmistakable symptoms. 

5. In this day of preventive medicine the newborn infant has a right 
to expect the closest attention during its first week of life, and only 
bj* such attention can immediate and eventual catastrophes be avoided. 

6. Trauma is the most constant cause of intracranial hemorrhage, and 
it should be emphasized that while it is sometimes unavoidable, it is 
very often the result of poor obstetrics. 

WniTXEY Building. 


(For dificussion see page 905.) 



THE VOOEIIEES BAG IN THE INDUCTION OP LABOR, A 

CRTTTCIBi^t 

By Aijrin:D Ti. j\Iaddi:n, ^I.D., Albaky, N. Y. 

T he cause of the onset of labor is unknown. A.s a result, the use 
of any device for instituting labor rests entirely upon experience. 
Physiologically the operative methods employed for this purpose de- 
pend upon the response of muscle to mechanical stimuli. The more 
important devices used arc: the bag, the bougie, the rectal tube, 
and the gauze pack. Regarding the last three: The bougie stimu- 
lates a narrow zone from fundus to external os. but its action is well 
defined only as the spontaneous onset of labor is at hand. The rectal 
tube stimulates cervix and lower uterine segment, but not to equal 
degree in all points of their circumferences, since it is impo.ssible to 
apply it accurately. The gauze pack stimulates cervix and, through 
vaginal vault, the lower uterine segment but, being soft and com- 
pressible, the resulting action is too often mild and insufficient. Con- 
sidered from the viewpoint of degi'ce of activity aroused, the bag 
best adapts itself to the end desired. 

The Voorhees bag is a rubberized cloth bag. of conical shape, flat 
base, having at its apex a long filling tube. In manufacture it is 
rendei'ed inelastic. Various sizes, suitable for cervices of greater or 
lesser patency, are available. The important features of the bag are 
its rigidity and its shape, which, a.s viewed from the side, is that of 
a mechanical wedge. 'While the bag avoids the limitations of other 
devices, it has definite shortcomings peculiar to itself. 

The primary use of the bag is that of a means of inducing labor, 
either before, at, or after term. It is also used to efface cervix as a 
preliminary to manual dilatation, and it is of inestimable value for 
lessening the hemorrhage of placenta previa, and for the retention, 
after replacement, of the prolap.sed umbilical cord. Its occasional 
use as a means of dilating the vagina and perineum is incidental. 

Simplicity of use renders the bag readily available to all, whether 
aAvare of its peculiarities or not. The method of introduction de- 
mands merely a knowledge of asepsis. Introduction is accomplished 
either by touch or by sight, the latter permitting a more secure 
technic and being the more satisfactory. After sterilization by pro- 
longed immersion in strong bichloride solution or by actual boiling 
the bag is rolled into the smallest possible mass, usually along an 
oblique line from base to side, and then passed directly into the cav- 
ity of the uterus; filling with sterile water or a weak antiseptie solu- 
tion unfurls and distends it, the apex being guided into the cervix by 
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the filling tube. Degree of distention varies slightly according to the 
operator’s choice; as a general rule it is carried to the uttermost 
limit, exception occurring in conditions of extreme cervical friability, 
as met with in placenta previa. The onset of contractions may occur 
immediately, but more often is postponed for from two to eight hours.- 
At onset contractions are stronger and of greater frequency and 
duration than at the onset of spontaneous labor, and the degree of 
subjective pain is correspondingly increased. It must be noted that 
the position of the bag in the uterus varies both with the size of bag 
employed and with the degree of cervical dilatation at the time of 
insertion ; it also varies from liour to hour as cervix dilates and the 
bag is gradually extruded. Descent of the filling tube gives a prob- 
able index as to advance of the bag through the cervix. 

Intrauterine tension is increased by the introduction of the bag. 
The presenting part is elevated, disengaged in whole or in part, and 
removed from intimate relation to the cervix and lower segment. 
This upward crowding of the fetus may serve as a factor for stimu- 
lation of the upper utei’ine segment and must accompany an increase 
in the tension of both the uterine and amniotic cavities. A more 
important alteration occurring on bag introduction is the direct me- 
chanical irritation of the cervix and the lower segment, greatest at 
the internal os, since the direct support of the bag is had there. 
Stimulation of the lower segment follows contact with rim and sides 
of the bag, especially after adaptation to the shape of the bag by the 
forces of labor. 

Statistics covering labors induced by means of the Voorhees’ bag 
I’equire interpretation. In general, they may be summarized by the 
statement that 30 to 40 per cent terminate spontaneously and 60 to 
70 per cent operatively. Variations in percentages directly follow 
variations in the indications for the induction of labor. As the field 
is widened to include more cases at or near term, involving a greater 
number of nearly or fully prepared cervices, the percentage of spon- 
taneous deliveries increases. In the majority of operative termina- 
tions the indication for interference is neither one of inertia, nor one 
of disproportion, but it is the indication of a failure of progressive 
cervical dilatation, occasionally during, but more often after, removal 
of the bag. It is an indication of replacement of the normal passivity 
of the lower uterine segment by tonicity, and it implies the presence 
of contraction ring dystocia or of retraction of the lower uterine 
segment. 

The ideal result would occm- Avhen bag introduction was followed 
successively bj’- onset of labor, expulsion of bag, and uneventful progress 
of labor to complete dilatation of cervix and birth of the child. Such a 
result is the exception rather than the rule. The exception is deter- 
mined by the characteristics of the individual cervix subjected to 
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this device. That cervix which is, to all practical purposes, fully pre- 
pared for the spontaneous onset of labor, as evidenced by shortening, 
softening, obliteration of the internal os and dilatation of the exter- 
nal os to one, one and one-half or more fingerbreadths udll, upon 
bag introduction, take up and carry through the stages of labor 
quickly and uneventfully. On the other hand, that cervix which is un- 
prepared for labor through preservation of length, firm consistency, 
unelfaced internal os and undilated external os, will react to bag 
introduction -with tumultuous and obstructed labor. The painless 
contractions of pregnancy have as their primary function the develop- 
ment of the lower uterine segment and the efCacement of the internal 
os. The first requirement for normal labor is the existence of these 
changes. The introduction of a bag before the existence of these 
changes cannot be expected to result in an even quasi-normal labor, 
and for such one must not hope. The term “rigid cervix” cloaked 
many cases of the type referred to, and prevented correct diagnosis. 
The reason for failure lies in an excessive irritation of the lower seg- 
ment at a time when it is insufficiently dilTerentiated from the upper 
segment to have entirely abandoned the role of contractility, and 
when the period of time required for extrusion of the bag, with 
removal of the irritating factor, is long by reason of the extent of 
lYork required. The resultant is a prolonged stimulation of a large 
area of contractile tissue by a tense, inelastic foreign body. That 
summation of stimuli produces tonicity is to be expected, and for the 
removal of this tonicity either inertia, resulting from prolonged labor, 
or deep surgical anesthesia is necessary. The normal mechanism of 
cervical dilatation is blocked at the junction of the upper and the 
lower uterine segments. Individual contractions thin and draiv up 
the cervix and lower segment by elongation and withdrawal of their 
constituent fibers. Tone, or spasm, in the loiver segment abolishes 
these processes; labor continues, but dilatation does not advance. The 
increased intrauterine tension may produce a purely mechanical, 
downward, pressure enlargement of cervix sufficient to expel the bag, 
and acting solely through shape and rigidity of the bag; but this 
succeeding, all else fails. The experiment -with narcotics, or with 
degi'ees of anesthesia less than sufficient to produce complete muscu- 
lar relaxation, is useless; that ivhich does not relax skeletal muscle 
has still less effect upon tonic uterine muscle. The difficulty is not 
as great with retraction of the lower segment as it is with contrac- 
tion ring dystocia, but this lesser degree is insufficient to remove the 
need for deep, continued anesthesia. 


One can only admit that structures normally intermittently stimu- 
lated by the soft, elastic “bag of waters,” can hardly be expected to 
respond in a like manner to stimulation by a tense, rigid device 
constantly applied and producing an increase of intrauterine tension J 
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one can but foresee OYerexcitation and consequent overaction. T3ie 
possibility of spontaneous labor can exist only as a completely differ- 
entiated lower segment and an effaced internal os render labor of 
short dui’ation, giving less time for excitation of the lower segment. 
In all other eases one can predict manual dilatation and operative 
delivery, and here the end sought by introduction of the bag should 
be clearly understood to consist entirely in a softening and enlarge- 
ment of cer^dx permitting the ready performance of manual dilata- 
tion. Only by such realization can the entire course of labor be 
formulated, and only thus can the patient be protected from the ne- 
cessity of dehionstrating by hours of unproductive agony the need for 
operative interference. Manual dilatation of cervix is attended by 
less extensive laceration when edema is absent. Disappearance of 
tone occurs with lessened concentration and duration of anesthetic in 
direct proportion to a shorter period of stimulation. While it is the 
aim of every physician to afford each individual patient the full op- 
portunity of demonstrating her capabilities, while it is taken for 
granted that each case demands its right to the test of labor, never- 
theless, one must admit that the introduction into the uterus of a 
foreign body produces an altogether abnormal condition, and that 
the best interests of the patient are served onl}’- by proper interference 
at the moment when the bag has accomplished its full function, that 
is at the moment when manual dilatation of the cervix can be readily 
performed. To prolong expectancy until the cervix is edematous and 
friable, and until the maximum of lower segment tonicity has ap- 
peared, is merelj’' to place trust in powers whose efficiency has been 
nullified and counterpoised by the primary means employed. It 
were better by attentive observation to determine the time of manual 
dilatability than to have this eventuallj’^ forced upon a reluctant 
assent. With a wave of enthusiasm existing in favor of vei’sion and 
breech extraction as the elective modes of operative delivery, this 
becomes all the more necessary. Version and extraction can be 
quickly and safely accomplished only as the uterus is completely re- 
laxed. Anesthesia in the hands of one inexperienced with the degree 
of saturation necessary in the presence of lower segment tonicity is 
rarely productive of peace of mind of operator, dividing his attention, 
as it does, between the operation and the anesthetic, pi'incipallj^ to 
the latter rather than to the work directly at his hand, and rendering 
delivery longer, more difficult and more dangerous from the necessarily 
increased intrauterine manipulation, and more by the descent of the 
aftercoming head. Extension, delay, forcible extraction, and other 
complications, to saj' nothing of forgotten surgical technic, are the 
aftermath. These may be miminized only as delivery is accomplished 
before the appearance of lower segment tonicity, or in its early 
stages befoi*e full development. While the average organicallj’^ nor- 
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mal ])atient will withstand prolonged anesthesia to the point of com- 
plete impillaiy dilatation, tlie occasional abnormal patient does so 
only with grave danger. It is, moreover, a tacit admission of igno- 
rance or of Inch of attention to permit the full appearance of retrac- 
tion and the necessity for sublethal anesthesia. 

The bag, therefore, in itself, as an agency for the induction of labor, 
is inadequate: Where it may be successfully employed, it is often 
unnecessary; expectancy is ns certain and more logical. Where nec- 
essary, the bag merely precedes manual dilatation, and its use must 
be recognized as being strictly limited to the jiroduction of dilatable 
cervix. 

SGI St.\te STiinzT. 


ON THE GASTEIC JUICE DUKTNG PREGNANCY^ 

By Pranz Arzt, Itl.D., Sr. Loui.s, Itlo. 

(From the Dcpartmail of Ohatrtrics, IVaxhinflton University School of Medicine) 

T he digestive disturbances during pregnancy as well as the changes 
in appetite and peculiar desires for certain foods, have all been well 
known and recorded very early in the history of medicine. Nausea and 
vomiting early in pregnancy, morning sickness so-called, arc classified 
in most textbooks under the heading of the presumptive signs of preg- 
nancy. However, in spite of these well-known clinical facts, very little 
work has been done on the analysis of the gastric juice during preg- 
nancy, even to the present time. 

Eehrer, in 1905' reports the examination of the stomach contents dur- 
ing pregnancy. His findings suggo.st that there is a decrease in the 
amount of gastric hydrochloric acid, which he considers usual for preg- 
nancy. His work precedes the introduction of the Behfuss tube and the 
present-day fractional method of analysis. 

Before starting this work about a year ago, I found no reference in 
the literature dealing with fractional analysis of the gastric juice dui-- 
ing pregnancy. Since this work was started, Tetsutaroo Nakai reported 
in the ToJcio Journal of Bio-CJicmistry, October, 1925, some recent work 
on the gastric juice in pregnancy. This journal caine to my attention 
two weeks ago, and since my findings practically coincide with his, I 
thought it would be well to present these data immediately, although I 
had hoped to carry the work further before presenting it.* 

Nakai studied the gastric juice in six cases of early'^pregnaney (first 
five months) and in eight eases during late pregnancy. Prom this work 
he concludes that during pregnancy the free acidity and total aciditv of 
t e gastric juice are lower than in nonpregnant eases, and that this de- 
hcie^ is more marked during the first half. 

Society, St.'^Louls!' meetinir of the AVa.^hington University Medical 



880 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


As I have mentioned, my "work on the study of the stomach contents 
during pregnancy -was started a year ago. It was suggested to me by 
Dr. Otto H. Schwarz, who had previously noted a decrease in the hydro- 
chloric acid in three eases of early pregnancy in which the gastric con- 
tents had been examined. I have attempted to examine by the frac- 
tional method the gastric juice of the pregnant woman early in preg- 
nancy at a time when the digestive symptoms are most marked, and 
again in late pregnancy after these symptoms have usually disappeared. 
Only cases in which the tube was inserted with comparative ease are con- 
sidered. The existing nausea and vomiting make it difficult in some 
instances for the patient to swallow the tube, and whenever any diffi- 
culty was encountered, such cases were not used. 

METHOD OP ANALYSIS 

The pregnant woman to be examined was instructed to cat nothing after 6 r.ir. 
the day before, and to drink nothing after 6 a,m. the next day, when betvt'een nine 
and ten o’clock she swallowed a Rehfuss stomach tube, through which all of the 
stomach contents were removed. The tube was allowed to remain in the stomach 
and was fastened with adhesive tape so that it could neither slide farther down or 
be pulled out. She then ate a test meal consisting of a shredded wheat biscuit and 
300 c.c. of water. Fractions of approximately fifteen c.c. were removed 45, 60 and 
75 minutes after the patient actually started eating the meal. Five or ten c.c. of 
each sample were examined quantitatively by Toepfer’s method for free hydro- 
chloric acid and using phenolphthalein as an indicator for total acid titrating 
against tenth normal sodium hydroxide. Interesting results were obtained as shown 
in Tables I and II. 

Nausea and vomiting in early pregnancy, as the term ‘‘morning sick- 
ness” implies, occurs most commonly in the morning, usually just 
after the patient gets out of bed. It is a well-known fact that if the 
patient before arising, eats a few crackers or a piece of toast and then 
does not get out of bed until forty-five minutes or an hour later, the 
nausea and vomiting in a great many cases may be prevented. Now, if 
we consider the results as outlined in the chart, it will be seen that in 
both early and late pregnancy there is a marked deficiency of hydro- 
chloric acid in the stomach, and that this hypochlorhydria is more pro- 
nounced the first three or four months, the time when nausea and vomit- 
ing are most commonly found. It will also be noted that the acidity of 
the gastric contents is greatest approximately one hour after eating, 
and it is at this time that the patient is instructed to get out of bed 
and that the vomiting does not occur. This would suggest some relation 
between the vomiting and the acidity of the gastric contents. We there- 
fore administered hydrochloric acid in a series of twenty eases of early 
pregnancy complaining of digestive symptoms, with astonishing results, 

A patient, E. JL, twenty-nine years of age, grawtia iv, two months pregnant, had 
been vomiting each morning after getting out of bed, and three or four times dur- 
ing the day for three weeks, during which time the patient lost twelve pounds in 
weight. She was given ten drops of dilute hydrochloric acid in a half glass of 
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water just boforo gettinj^ out of bed in tUo morning nnd before cneb meal. The 
patient returned to the clinic three days later and had not vomited since she started 
tnldng the acid. Two weeks later, the last time the patient was seen in the clinic, 
she still had not vomited. 

Another patient, B. B., age thirty-eight years, gravida iv, approximately two 
months pregnant, complaining of vomiting each morning and “hc.art-bum’' after 
eating, was given ten drops of dilute hydrochloric acid before getting out of bed in 
the morning and before each me.nl. She returned to the clinic two weeks later, tell- 
ing us that she vomited in the morning on two occasions since she started taking 
hydrochloric acid, and that both mornings she forgot to take her medicine. The 
'^heart-bum'’ had disappeared. 

Using dilute hydrochloric acid, 10 to 15 drops in one-half glass of water before 
getting out of bed in the morning nnd before meals, we have treated twenty con- 
secutive eases of early nausea and vomiting of pregnancy in our prenatal clinic. 
These patients have varied in the number of pregnancies from primipara to gravida 
viii ; in ages from seventeen to thirty-eight years, and include both colored and white. 


TAnur; I 

Gastric Acidity in Early Phronancy 


FREE ncl 


TOTAL ACIDITY 


FT. 

DCRATION 

or 

PREGNANCY 

FAST 

45 MIN. 

1 HR. 

1 HR. 
AND 

15 MIN. 

FAST 



1 HR. 
AND 

15 MIN. 

M. T. 

2 

mo. 

4 


18 

11 

40 

32 

35 

30 

F. S. 

21/6 

< ( ' 

0 


2 

0 

30 

15 

20 

1C 

L. D. 

3 

< t 

0 

BH 

0 

0 

14 

10 

15 

8.5 

B. T. 

2 

< < 

0 


11 

5 

21 

28 

28 

18.5 

B. S. 

2^ 

t ( 

0 

HH 

C 

27 

8.8 

8 

17 

41 

M. C. 

li/i 

<< 

0 

BH 

11.1 

6 

20 

18 

30 

23 

J. D. 

2% 

i ( 

2 


14 

4 

' 14 

14 

30 

18 

M. S. 

2% 

f < 

4 

0 

0 

8 

20 

10 

10 

24 

G. N. 

2 

( t 

0 

0 

0 

# 

15 

1C 

25 


A. P, 

2 

ft 1 

G 

0 

4 


23 

11 

24 

27 

I. B. 

4 

( t 

0 

0 

1 i 


G 

7 


* 

M, B, 

2 

t ( 

G 

12 

15 i 


20 

34 

38 

45 

F. H. 

21/, 

1 1 

0 

10 

16 


14 

24 

38 

37.5 

L. C. 

2V, 

1 1 

0 

0 

0 


6 

7 

15 

1C 

C. G. 

214 

i t 

■ 8 

4 

7 


1 25 

11 

14 

23 

A. D. 

2% 

t ( 

0 ! 

0 

0 


8.5 

12 

13 

14 

E. B. 

2 

ft 

0 

8 

0 


13 

17.5 

15 


A. S. 

2 

( ( 

0 

0 

0 


1C 

14 


19 


*No fraction obtained. 


Table II 

Gastric Acidity in Later Pregnancy 


free ncl 


PT. 

DURATION 

OP 

PREGNANCY 

FAST 

45 MIN. 

1 HR. 

1 HR. 
AND 

15 MIN. 

FAST 

45 MIN. 

1 HR. 

1 HR. 
AND 
15 MTTJ. 

Mrs. M. 

E. T. 

M. 0. 

F. S. 

G. N. 

J. E. 

*No fra 

8 mo. 

7 “ 

5 “ 

Ci/, “ 

7^ “ 

8 

ctlon obtalne 

12 

18 

6 

0 

0 

7.5 

a. 

c 

19 

« 

4 

16 

0 

1C 

23 

12 

10 

2 

0 

25 

20 

« 

12 

0 

0 

23 

2G 

22 

17 

10 

37.5 

16 

28 

* 

21 

30 

12 

28.5 

33 

26 

26 

10 

13,7 

33 

32 

« 

32 

15 

15 


total acidity 
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Table III 
Results 


■ number of cases 

SYMPTOMS 

RESULTS 

10 

Nausea and vomiting. 

Nausea and vomiting com- 
pletely stopped. 

7 

Nausea and vomiting. 

Nausea and vomiting great- 
ly relieved. Now vomit 
once a week or less. 

1 

Nausea in A.M. and after 
meals. 

Nausea completely stopped. 

1 

Heart-burn after meals, 
some nausea, no vomiting. 

Heart-burn and nausea 
greatly improved. Now 
occasional. 

1 

Nausea frequent; vomiting 
two or three times a week. 

No improvement. 


At tlie suggestion of Dr. Duff Allen of tlie Department of Surgery of 
Washington Universit}^, wlio is at present working on the formation of 
CO2 in the stomach, chloride deteimiinations ivere made on eight cases 
of this series. Dr. Allen is of the opinion that this gas is formed chiefly 
by the regurgitation of the duodenal contents, due to reverse peristalsis. 
The sodium carbonate of the duodenal contents reacts with the hydro- 
chloric acid of the gastric contents to form sodium chloride, carbon 
dioxide and water. On hearing of my work, Dr. Allen felt that this 
low acidity might be due not to actual deficiency in the hydrochloric 
acid contents of the stomach, but due to a neutralization of the acid. 


Table IV 


Total CuLoniDE of Stomach Contents in Pregnancy 


FT. 

DURATION 

OF 

PREGNANCY 

FASTING 1 

CONTENTS 

45 MIN. 

1 HR. 

1 

1 HR. AND 
15 MIN. 

J. D. 

2V> 

mos. 

56 

41 

44 

51 

M. S. 

2% 

< ( 

75 

23 

22 

37 

I. B. 

4 

< ( 

80.3 1 

56.1 

69.7 

80.9 

M. B. 

2 

( ( 

G9.7 

61.2 

. 68.0 

69.7 

P. H. 

2% 

(( 

93.5 

57.8 

68.0 

74.8 

P. S. 

6% 

ti 

.52.7 

50.8 

56,1 

67.6 

G. M. 

71 /’ 

ti 

90.9 

46.7 

78.2 

113.2 

M. C. 

5 

i t 

85.0 1 


96.9 



with the formation of sodium chloride as a result of regurgitation of 
the duodenal contents. If this be the case, the gastric contents should, 
in spite of the low free hydrochloric acid contain a normal, or possibly 
an increased amount of total chlorides. 

In eight determinations of total chlorides carried out by Dr. Allen 
on these eases, it will be seen that the total chlorides were normal, or 
even increased (see Table TV). Although the results outlined repre- 
sent data from only a few eases, the3" tend to .show that free hydro- 
chloric acid in the stomach contents is not due to an actual deficiency 
of secretion, but to the neutralization of the acid by alkaline salts 
regurgitated from the duodenum into the stomach. It is suggested 
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by Dr. Allen that Ibc reverse peristalsis causing the regurgitation 
niiglit be reflex from irritation from the early ]n-egnant uterus. This 
has been pvcTionsly suggested by Alvarc/-. 

COXCLXJSIOXS 

1. That the free hydrochloric acid and total acid of the stomach 
contents are lower in pregnancy than in the nonpregnant, and that this 
deficiency is more marked early, at the time that nausea and vomiting 
are most common. 

2. That dilute hydrochloric acid by mouth is indicated in prevent- 
ing early nausea and vomiting of pregnancy in certain cases. 

IlEFERUXCES 

Alvarez, W. C.: The Aloohnnics of the Digestive Tract, Paul B, Iloebcr, New York 
City, 1922, p. 120. 

Baird aud Campbell: Guy’s Hospital Reports, Ixxiv, 

Nakai Tetsutaroo: Tlic Tokio .Tournal of Bio-Clioinistry, October, 192.i, v, No. 3, 


EEPEKRED PAIN IN THE SIIOULDEK IN RUPTURED TUBAL 

PREGNANCY 

By ay. C. D.vxfoutii, B.S., M.D., P.A.G.S., Evax.stox, 111. 

A ny moans of rendering differential diagnosis easier and clearer is 
of value. The diagnosis of unruptured tubal pregnancy is often 
difficult. The recognition of ruptured ectopic pregnancy is, in the ma- 
jority of cases easy. AVhen the loss of blood has not been extreme and 
the signs of hemorrhage, as pallor and increased pulse rate, are conse- 
quently not so marked, error may occur. The possibility of such error 
is evidenced by the two eases reported here, ns well as the possibility of 
avoiding error by the consideration of the significance of pain in one or 
both shoulders which occasionally occurs in intraabdominal hemorrhage 
from ruptured tubal pregnancy. All who have made use of transtubal 
insufflation to determine the patency of the fallopian tubes have noted 
the frequency of pain in one or both shoulders in those eases in which 
normally patent tubes permit the passage of gas into the abdomen. 
This occurs after the woman assumes the sitting posture, after insuffla- 
tion. The gas seeks the highest point in the abdomen and finds its way 
between the diaphragm and the superior surface of the liver, causin'o- 
the falciform ligament to be pulled upon. The consequent stimulation 
of the phrenic nerve, and its relation with nerve trunks springing from 
the third, fourth and fifth cervical cord segments, causes pain to be 
felt in the shoulders. If the woman lies down, particularly if the lower 

part of the body be elevated, the pain soon ceases as the gas loaves tlie 
subphrenic space. 

In i-uptm-o o£ the pregnant tnlje, particularly it considerable inlra- 
abdommal l.emorrbage occurs, blood may enter tlie snbpbrenic space 
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and cause traction upon the falciform ligament in the same manner as 
it is produced by the gas. This is especially apt to he so if the bleeding 
is large in amount and if the rupture of the tube is followed by faint- 
ness. The patient then is likely to lie flat for a time and often the 
foot of the bed is elevated. This allows the fluid blood to run upward 
along the colon on both sides, particularly the right side, and to find its 
way into the subphrenic space. At the time of operation enough blood 
is removed or escapes through the wound, even though the operator does 
not try to remove any great amount, that the pain is not felt after 
operation. Two cases of ruptured ectopic pregnancy in which shoulder 
pains were noted were reported by Rubin in 1923. He states that this 
sign had been noted in four cases in all in the Mt. Sinai Clinic. 

We have noted the presence of shoulder pain in ruptured ectopic 
pregnancy in two cases. 

Case 1. — A woman of thirty-one, pregnant two months, was admitted to the med- 
ical service. Four days previously she had had a sudden sharp abdominal pain. 
She had skipped two periods but for two weeks before the onset of pain had had 
“spotting.” On admission she complained chiefly of pain in both shoulders, par- 
ticularly the right one. The physician attending, Dr. John McClellan, suspected 
some intraabdominal condition and asked a general surgeon to see her. The sur- 
gical consultant believed that either a cholecystitis or a beginning pneumonia with 
diaphragmatic pleurisy must be present, feeling that the shoulder pain could not be 
accounted for otherwise. Two days later I was asked to see her. The menstrual 
history, the sudden lower abdominal pain, followed by pain referred to the shoulders, 
the leucocyte count of 16,000 on admission declining to 9,000 the day of my exam- 
ination, hemoglobin 65 per cent, and marked tenderness on the right side elicited by 
vaginal examination made a diagnosis of ectopic pregnancy very easy. On opening 
the abdomen a right tubal pregnancy was found with intratubal rupture. The 
hemorrhage had occurred at the distal end of the tube and had not been excessive in 
amount. About one pint of free blood was foxmd in the abdomen. No attempt was 
made to remove the blood. The patient recovered uneventfully. No shoulder pain 
was felt after operation. 

Case 2. — This ease is reported through the courtesy of Dr. W. E. Parkes and Dr. 
Ben H. Huggins. Woman aged twenty-eight, was pregnant six weeks. At 2 A.M. 
sudden severe abdominal pain followed by faintness. She was brought to the hos- 
pital at 9:00 a.ji. After admission it was noted that pain was present in both 
shoulders. Leucocyte count was 18,000, pulse 320, temperature 97.6°, blood pressure 
86/54. Diagnosis of ectopic pregnancy was not made. Exploratory operation by 
Dr. Parkes revealed a left tubal pregnancy -with a large amount of blood in the 
abdomen. Recovery was uneventful. No shoulder pain was felt after operation. 

In Case 1 a well-known surgeon and teacher was led to consider upper 
abdominal or possible thoracic pathology by reason of the shoulder 
pain which he did not associate ivith trouble in the pelvis. 

In Case 2 the shoulder pain introduced an element of doubt which 
caused the diagnosis to remain undetermined although she was seen by 
an experienced general surgeon. It is true that neither the surgeon 
who saw the first case nor either of the attendants in Case 2 had had 
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anj’’ occasion to become familiav Avitb tbe sensations of patients who 
have iindergone tnbal insnfBution. 

The symptom of shoulder pain in intraabdominal bleeding from 
ectopic pregnancy, properly understood, may well be a lielp rather than 
a hindrance in diagnosis and may be of value in differentiating this 
condition from other abdominal conditions. It seems proper again to 
draw attention to it. 

708 CnuRCn Strcet. 


REPORT OF A CASE OP ACRANIA CAUSING iMALPRESEN- 
TATION AND ACCIDENTAL HEIMORRIIAGE^ 

By a. J. Fleischer, M.D., New York, N. Y. 

K NAGKSTEDT, in 1791, described the anatomy of a fetus born 
without brain and skull. ]\Iany others since have reported such 
cases of anencephaly, acrania, etc. Thoms in 1918 reported a ease 
of anencephaly, where there was a marked familial prevalence. 
In 1924, Campbell and ‘Willits reported a case of anencephaly diag- 
nosed before birth, with the aid of radiography. DeLce points out 
that, “during labor the possibility of a monstrous formation is to be 
considered, with other things, when the internal examination reveals 
atypical findings.” Another quotation from DeLee: “An anenceph- 
alic monster might easily cause confusion with placenta previa, pro- 
lapse of the cord, simple face presentation, or breech presentation.” 
The following ease of acrania with meningocele fully illustrates these 
two quotations. 

CASE REPORT 

Mrs. P. H., aged twenty-six, priraipara, was admitted to the Bronx Hospital, July 
20, 1925, complaining of pains in tlic abdomen and vaginal bleeding. Pamily history 
revealed death of father due to meningitis, at the ago of fifty-throe; two brothers 
died in infancy, cause unlmomi ; two brothers and three sisters living and well. There 
is no history of monstrosity in either the patient’s or her husband’s family. Patient 
had measles in childhood and tj-phoid fever at the ago of eighteen. Menstruation 
began at fourteen, every thirty days, of four days’ duration, and moderate bleed- 
ing. She felt quickening on April 28, 1925. Urine always negative, blood pres- 
sure never above 115/68. Measurements; Interspinous, 20; intorcristal 24.5* 
left oblique, 19; right oblique, 20; external conjugate, IS; diagonal conjugate, 11.5, 
Labor pains began at midnight. Membranes ruptured at 3:00 a.m., after which 
patient noticed spotting. She was admitted at 4:20 A.M., having strong pains about 
every five minutes. The house obstetricians reported: eight months’ gestation- 
dilatation three fingers, membranes ruptured, breech presenting, and constant bloody 
oozing from the vagina. At 5:00 a.m. the corvLx was markedly thinned out, four 
fingers dilatation, face presentation, left mentoposterior. Petal heart was 140 
^ of abdomen, and good quality. Ho placenta could 
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be felt, but it was believed the bleeding might be due to premature separation. The 
fetal mouth imparted to the examining finger a sense of unusual largeness and 
irregularity, suggesting harelip. A protruding mass was felt over the right orbital 
fossa. The findings pointed to a monstrosity as accounting for the malposition. 
Although the pulse was 120, where it it had been 88 on admission, it was decided to 
wait, since the general condition was good, for the cervix to dilate, if not completely, 
to a stage where manual dilatation would be justified. At 5:30 a.m. she began to 
feel restless, pulse had gone up to 140, and bleeding was more profuse. Immediate 
delivery was decided upon. The cervix was almost completely dilated, and with the 
aid of a little manual manipulation, appeared sufficiently out of the way to effect 
delivery by means of version and extraction. "While completing delivery of the after- 
coming head, a large meningocele was noticed, to which the fetal membranes were 
strongly adherent. The free hand placed in the vagina, while supporting the fetus 
with the other hand, immediately came upon the after-coming placenta, which had 
apparently already been separated and was being extracted along with the after- 
coming head. Continuing extraction with the utmost care, a living female child and 
placenta were completely removed, preserving the attachment of the fetal mem- 
branes to the meningocele. Uterine bleeding was controlled with pituitrin and asep- 
tic ergotol, hypodermically. The child lived for two hours. 

The dome of the calvarium was missing. The brain was included in a meningocele 
that extruded from the opening in the skull. From the apex of this meningocele, 
there extended a fold of membrane to the amnion reflected from the root of the 
cord at its insertion in the placenta. This insertion was eccentrically placed, prac- 
tically at the outer margin of the placental circumference. The maternal side of the 
placenta, corresponding to the fetal side where the cord was inserted, indicated that 
the separation had taken place at this point, which was the seat of the hemorrhage. 
The brain of the fetus was unusually well developed, considering the fact that in 
this type of monstrosity, this is not usually the case. Tliere was marked exoph- 
thalmus of the right eye; also double harelip and cleft-palate. Syndactylism was 
present in both lower and upper extremities. The thymus was large, as one would 
expect in a newborn. Heart was normal, lungs ivere ataloctatic. Examination of the 
abdominal and pelvic organs revealed no abnormalities. 

It would appear that, with every uterine contraction, traction on 
the adherent amnion and placenta resulted in premature separation, 
with consequent accidental hemorrhage. For the same reason, there 
was countertraction on the head, preventing flexion, with resulting 
extension and face presentation. 
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REPORT OF A CASE OF CONGENITAL -^lALFORiMATION AND 
ARRESTED DEVELOPI^IENT OF THE COLON"" 

By Georoe Kirby Sims, B.Sc., Jopeix, ^Io., and Harry L. 

I^rFATLCRs, I\r.D., Chicago, III. 

B aby B., u girl, one inonlh prcmatiiro, brcccli preHontalion, weight 1833 gramn, 
delivered at the Cliicago Lying-Tn Ilospitnl, February 24, 1925, was con- 
siderably asphyxiated. AVith catheter a moderate amount of mucus was 
TomoTcd from the trachea. After a subcutaneous injection of 0.5 c.c. of alpha- 
lobelin the child made a satisfactory rccor-cry. 

Following each feeding for the fir.st sixty hours the baby regurgitated. It 
passed nothing per rectum. After the first twenty-four hours there was a moderate 
amount of icterus which, with the ingestion of water at frequent intervals, cleared 
up during the succeeding thirty-six hours. 

Physical c.xamination revc.alcd an asthenic baby with the shin of the extremities 
somewhat wrinkled. There was no apparent discomfort; the child slept well, and 
cried very little, tjiough lustily. Tlic eyes, car.s, nose, and throat were normal. Tliere 
was no adenopathy. The heart was regular and no murmurs could bo heard. The 
chest revealed no abnormal findings. The .abdomen was greatly distended, especially 
in its upper half, where it was highly tympanitic. The genitalia wore normal. 

A rubber catheter was passed into the duodenum without any difiiculty. Further, 
a catheter was passed per rectum to a distance of about 10 centimeters, when 
it met with resistance. A tentative diagnosis of acute obstruction at the ileocecal 
junction was made. 

The blood AVassormann was negative; likewise, that of the mother and father. 
A barium mixture was injected per rectum with the catheter left in situ, reaching 
to the point of rc.sistance, as previously described. The roentgenogram revealed 
a light colored, ribbon-like band 0.5 centimolers width, extending from the region 
of the ileocecal junction, upward on the same side a distance of four or five centi- 
meters, then across the .abdomen just below the umbilicus to the loft costal arch, 
and downward to midlinc and to the lower part of the pelvis. The c,athctor was 
seen to lie in a straight line directly over the spine. 

After removing the catheter the patient was returned to its crib for six hours, 
during which time nothing was passed per rectum. A second roentgenogram failed 
to reveal the shadow in that part of the intestinal tract in which the catheter 
lay, as was shown in the prcccduig film. 

Operation, February 27, 1925. — The abdomen was opened through a median in- 
cision extending from symphysis to umbilicus. The ileum, distended in practically 
its entire length to four or five centimotors in diameter, came into view. It was 
purplish in color, except for five or sLx centimeters at its distal end, which was of a 
pinkish hue and tapered down to nc.ar its normal size. 

The appendix was free, and of normal size and color, though in malposition and 
attached to the distal end of the ileum. There was no constriction at the pylorus. 
The liver extended to the iliac crest. The urinary bladder, uterus, and tubes were 
normal. A white, firm, cord-like structure, about 5 centimeters in diameter with 
no palpable lumen, was found beginning at the ileocecal junction, passing upward 
and diagonally across the abdomen just below the umbilicus to the left costal arch 
the^wn to the crest of the ilium of the same side. From here, this structure’ 

•Reaxl before the Jasper County Meflical Society of .Toplin. Mo., February 2. in2n. 
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•which proved to be the colon, though it had no vestige of a mesentery in any of 
its entire length, passed do-wn-ward to midline and in this plane into the pelvis. It 
■was not only impossible to pass meconium through the ileocecal valve, but even 
gas from the distended ileum could not be forced through. 

A rubber catheter was passed per rectum, but was observed to stop after it 
had entered the gut a distance of about 10 centimeters. A puncture was made into 
the small intestine to permit the escape of gas, after which the wound was closed 
by a Connell suture. The viscera were replaced in the peritoneal cavity j the 
peritoneum, muscles and fascia were closed with continuous sutures of catgut No. 2 
and the skin with interrupted linen. 

Postmortem examination revealed no abnormality of the patient other than that 
heretofore described. The entire colon was removed and sectioned at 2.5 centimeter 
intervals. A section was made from each of these segments. Microscopic examina- 
tion of the sections made from the first, few segments revealed no lumen. In the 
remainder of the gut the diameter of the lumen was of a graduated size, ranging 
from that of the diameter of an ordinary brass pin to 1 millimeter, except the rectal 
portion, which was about a centimeter in diameter. 

In reviewing the literature, we have found eleven cases which, in 
any manner, hear resemblance to the one being described. 

The colon of arrested development (microcolon) is of unusually 
rare occurrence and is not discussed in standard works. * 

In the cases which follow, the writers confine themselves to a de- 
scription of the ease with no discussion of the probable cause or 
development of the anomaly or malformation. 

In Kennedy ’s5 case the atrophied intestine was removed from a girl of twenty 
years. Two years preceding the operation a subcostal abscess in the right side 
was diagnosed as tuberculous. Three weeks preceding the operation a fecal fistula 
developed. A resection was done, followed by a lateral anastomosis about the 
middle of the transverse colon. Examination of the muscle fibers of the atrophied 
ascending colon proved that it was of congenital origin. 

Walkers reports on three consecutive infants in one family, all of which suc- 
cumbed shortly after birth. No autopsy had been permitted, but two bad come 
to operation. In each of tliese there was imperforate anus, and at operation no 
large intestine could be found. In one, on opening the abdomen, a firm, cord-like 
structure about 0.5 centimeters thick was found running up from the occluded 
lower gut and attached to the abdominal wall by a small fold resembling a rudi- 
mentary mesentery. 

Autopsy in Gellert’sS case showed that tlie large intestine was represented by a 
pale, contracted band which would admit only a small-sized probe. From the 
diminutive cecum downwards, the colon was markedly attenuated, poorly developed, 
and in a gradual decline, especially so below the hepatic flexure. A minute appendix 
was present. A thin plug of inspissated mucus was found blocking the lumen 
of the gut in the region of the splenic flexure. The largo intestine was present in 
its entirety and no atresia or occlusion, apart from the plug of mucus, was ob- 
served in any part of the colon. The condition of the largo bowel was obviously 
due to malformation, microcolon, a developmental error in early fetal life, and did 
not represent a state of collapse below an obstruction. 

Stowoll" reports a case of arrested development of the intestinal tract in which 
the stomach was C centimeters long -with a constricted pylorus. The duodenum 
was dilated for 6 centimeters until another constriction cut it do'wn. Beyond this 
point the intestine was a large pouch, 25 centimeters long, ending abruptly and 
blindly. There was, then, a cord-like remnant of 10 centimeters of gut, ending in 
the atrophied remainder of the ileum which was 1.5 centimeters in diameter and 



SIMS AND MEYERS: CONCENITAL JIALEORMATION 


889 


collapsed. The appendix -n-ns 4 cenliinetors long and ’n-as attached to the first part 
of the duodenum. The colon, except the rectal portion, was less than a centimeter 
in diameter. The rectum was pervious but small. 

Coleyi reports a case in which the small intestine was dUated 3.5 centimeters 
to within 20 centimeters of the cecum. The remainder of the bowel was like a tape. 
Craig= reports a case of the colon atrophied to that of the size of a quill. 

In IIorn*s< case the colon Avas a solid, cord-like structure and showed throughout 
its entire length, from the cecum to the rectum, a high grade stenosis. Topo- 
graphically, it was correctly located, but only of lead-pencil thickness. This author 
maintains that his case is of greatest rarity; ho has found only one other similar 
c.asc reported, that by Brodclct, in 1S54, which shoAved atresia at the cecum, below 
which the entire intestine Avas A-cry much contracted. Cases showing atresia in 
parts of the intestinal tract arc of more frequent occurrence. The author adheres 
to Kreuter’s theory, that congenital, colonic anomalies find their explanation in an 
arrest, and in the persistency of arrest, of embryonal development. 

LeConte, Lee and Downsc report a case of arrested development of the alimentary 
canal in an adult. In this instance, hoAvc\-cr, the pathologj- involves a malposition 
and a malformation of the colon Avith an omentum attached. But the lumen of the 
gut rather than being narroAved, was very decidedly enlarged and more nearly 
resembled the condition of megacolon. 

SUMMARY 

1. Walker,® in referring to two of his eases which came to operation, 
saj's no large intestine could be found. His statement is somewhat 
misleading, inasmuch as he states that the abdomen Avas opened in 
only one case. And in this one there was a cord-like stnicture with a 
rudimentary mesentery attaching the cord to the abdominal wall. 
After all, he does not tell us whether there Avas a lumen in the gut. 

2. Coley^ also leaA'cs us in doubt in the matter of a lumen in the 
rudimentary intestine referred to in his case, saying, merely, that the 
colon in his case Avas like a tape. 

3. Horn^ reports that the colon in his case had a high grade stenosis. 

4. The other writers in rcAdcAving Iheir cases reA^eal that there has 
been either an arrested development of the colon Avitli a consequent 
stenosis or a congenital malformation. 

5. A revicAV of all the cases from the literature available in the John 
Crerar Library of Chicago shoAvs that case not only presented a con- 
genital malformation and arrested development, in that there is only 
a very small cord-like structure Avith no lumen in the first third of its 
entire length and a high grade stenosis in its remainder, but that 
there is a total absence of a mesentery. 
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SPIROCHETAB IN THE THYMUS GLAND. A CASE REPORT 


By James R. McCord, M.D., Atlanta, Ga. 

(From the Department of Obstetrics, Emory University School of Medicine) 

W E BELIEVE tlie following case, showing the uncertainty of 
syphilis and pregnancy, is Avorth reporting. 

B. D., a colored primiparous Avoman, was admitted to tlie hospital January 10, 
192G. She was an eclamptic, having convulsions, and was not at term. The mater- 
nal prelabor Wassermann was negative. Labor was induced by a bag, and she deliv- 
ered a macerated baby, weighing four pounds, one ounce. The placenta showed none 
of the histologic evidences of syphilis. An x-ray picture of the bones of the baby 



Fig:. 1. — Showing Spirocheta paliida in the thymus. 


did not shoAv any of the changes that arc believed to be characteristic of syphilis. 
A dark-field examination of liver secretion did not show the spirochetes of syphilis 
(this may have been due to the maceration of the fetus, or perhaps the organisms 
were overlooked). The fetal tissues removed at autopsy were stained by Levaditi's 
method. Thorough search revealed no organisms in the liver, spleen, kidneys, 
adrenals, heart, or aorta. They were found in the thymus in large numbers. We 
know that any silver stain, for the organisms of sypliilis, is unreliable; but all of 
these tissues were carried through at the same time, and the only conclusion we can 
draw is, that the organisms were only present in the thymus gland. If present in 
other ti.«sues, their numbers must have been exceedingly small. 

Cl Forhest Avenue. 
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OBS'rETRTCATi SOCIETY OF I’lirLADELrillA 

MEETING OF FEUnUAHY I. 1920 


The PiUismENT, Dif. NoinrA.v L. IvNnpi:, ix tiik Chair 

Dr. Stephen E. Tracy prcsenlccl a speciineii from an Extensive Myo- 
mectomy and referred to llie safely v'illi which Ihis can he done 
nnder modern metiiods. 

iirs. Chas. M., aged tliirtj', married two years, never pregnant. Menstruation 
began at the age of fifteen, regular every twenty-eight days, and lasted six to 
seven days. At times the menstrual period was painful for a few liours until the 
flow was well established. I’or the last year the patient complained of pain and 
sensation of fullness in the left side of lower abdomen and pelvis. Examination 
of tho abdomen was negative. Posterior to the cervix there was a hard, smooth 
mass extending to tho left side, which tilled the pelvis, and above which .some small 
nodules could bo made out. 

A diagnosis was made of fibromyoma and operation was recommended. 

Tho patient was most anxious to become a mother and was promised the uterus 
would bo saved if possible. A large nodule measured 12 by G cm., and 10 other 
nodules, varying in sir.c from 4 by 3 cm. down to 1 cm. in diameter, wore removed. 
At the completion of the operation the uterus was about normal in sir.c and of 
norinal contour. Examination .iu®t before the patient loft the hospital showed the 
uterus to bo of normal size, normal in position, and freely movable. 

In answer to Doctor Outerbridge, whether the scar in the uterus would stand 
a labor. Dr. Tracy said he had no definite data on cases in Avhich tho endometrial 
cavity was opened for a myomectomy. If the wound in tho uterus is carefully 
sutured and if the patient has a normal convalescence and primary union, there 
should bo no trouble from the scar during labor. 

Dr. WiLLTAM W. Van Doesen described A New Type of Obstetrical 
Forceps. 

Peeling that there was no excuse for the fenestrated blade and having seeni 
many lacerations of tho child and mother following its emplo.^Tncnt, ho solceled 
the solid blades used in the Tuclter-McLano instrument as a basis for this instru- 
ment. Particular care is used in beveling tho edges of the blades and shanks, thus 
leaving the least possible cutting surface. 

_ The peMc curve of the Dewces’ forceps being tho grca'test and giving more of 
the axis traction principle, was therefore copied. Tho lock and cross shanks of 
tho Elliott instrument cause less distention of tho vaginal floor with subsequent 
danger of laceration, and so it wiis considered more desirable as compared with tho 
Simpson forceps. 

The Elliott adjustment, for holding tho handles at a certain distance and avoiding 
undue .compression on tho fetal head, was used with the addition of a notch filed 
on tho adjustment bar. This notch is placed at a point guaranteeing tho adjust- 
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ment of the tips of the blades at 1.5 cm., and the diameter of the blades at their 
central point at 10 cm., the largest diameter of the fetal head. By turning the 
adjustment past the notch the diameter between the blades may be altered. 

Noting that on all other forceps the handles are fitted with projecting wings, so 
small as to be painful and tiring to the fingers, he made the handles on his forceps 
large enough to hold comfortably two fingers on either side. 

BE. EICHABD C. NOEEIS believed that attempts to do away with the prin- 
ciple of axis traction was distinctly a backward step. He regarded the increased 
concavity of the blades of this instrument as being a distinct disadvantage from 
the standpoint of compressing the child’s skull and increasing the intracranial 
hemorrhages which we now know are the important factors in cases of grave 
asphyxia. 

Dr. George M. Laws read a paper on Ureteral Obstruction in Women. 
(For original article see page 802.) 

DISCUSSION 

DB. GEORGE W. OUTEBBBIDGE agreed with Dr. Laws that it is perfectly 
feasible to use these bougies through a water distention, indirect vision cystoscope. 
He says it should be remembered that a diagnosis cannot be made in these cases 
on one examination. 

Dr. Outerbridge said that in many cases obstruction to the catheter is found 
at one time, while at another time the catheter passes without any difdculty. He 
described one very striking personal case. The patient had symptoms suggesting 
ureteral and kidney trouble and he could not get a No. 6 bulb through either 
ureteral orifice, but managed with great difficulty to pass a No. 5. It went so 
tightly that the ureteral orifice became blanched and puckered and the woman 
had a terrific reaction afterward. She was cystoscoped six days later and both 
ureteral orifices were edematous. Six months later she returned for treatment and 
it was possible to pass a No. 10 bulb without any trouble. The relation of pyelitis 
to obstruction is one of great interest. Pyelitis will not clear up in the presence 
of definite obstruction. In pyelitis of pregnancy the passage of a ureteral catheter 
clears the symptoms very quickly, and no doubt obstruction is relieved and drainage 
produced. But does the urine clear up bacteriologically? A great many of these 
cases if examined long after the termination of pregnancy will have colon bacillus 
in their urine. Dr. Outerbridge referred to one patient, a woman, who came in 
with marked pus in the urine, no definite obstruction of either ureter, cloudy urine 
on both sides ; one side appeared normal in pyelogram, the other showing a moderate 
but definite hydronephrosis. There was a slight hang to the No. 12 bulb on the 
hydronephrotic side at about 22 cm. above the orifice; on the other side there Was 
no obstruction at all. That woman received ten pelvic lavages and ureteral dilata- 
tions at intervals of ten days to two weeks. The pus and her symptoms have 
cleared up but every examination still shows colon bacillus in the urine although 
the urine is perfectly clear. There is no demonstrable dilatation of the ureter, yet 
the pyelitis is, so far as ’bacteriologic study goes, as it was at the beginning. 

Dr. Laws referred to the fact that the back pressure in the kidney parenchyma 
existed without dilatation of the kidney pelvis. It might be asked wliether that 
lack of dilatation of the pelvis was a pathologic finding after the kidneys were 
removed, or how it was demonstrated? 

Dr. Outerbridge also had a case in which there was an obstruction of the 
ureter that went on to complete disappearance of all evidence of the mreter cysto- 
Ecopically. Of course cases of so-called "closed kidney’’ are not very rare, but 
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as n rule at least the ureteral orifice remains and can bo seen in the bladder. This 
patient recently came in suggesting trouble in the loft kidney and a cystoscopy 
showed apparently an instance of single kidney. There was no left ureteral orifice 
whatsoever, the loft bladder wall being absolutely smooth. lie had cystoscoped this 
woman four years before and she had then a normal left orifice. On operation 
she proved to have a tuberculous loft kidney with cyst formation and calcification. 
That of course is the ultimate finding of ureteral obliteration due to tuberculosis. 

DE. J. STUAET LA'iTOANCE asked what percentage of acute obstruction 
existed. 

DR. H. M. GINSBURG said he had made a careful study of ureteral stric- 
tures and felt the same as Dr. Laws about diagnosis. Ho uses the direct method 
of cystoscopy ivith a modified Kelly cystoscopc and the patient in the knee-chest 
posture. In order to exclude stricture of the ureter it is necessary to use a No. 9 
or 10 catheter, or a small catheter upon which is placed a wax bulk equivalent to 
10 mm. The majority of the cystoscopcs will only allow the use of a catheter 
as high as No. 7; it was therefore taken for granted that this was the normal 
caliber of the ureter. Strictures of the ureter are found very frequently in the 
Gynecological Department of the Jefferson llospital. Patients come in with in- 
definite abdominal pain. Pelvic examinations, gastrointestinal and other studies 
are made and the origin of their sjTnptoms is determined only after careful 
urologic study. If their pain happened to be on the right side, the majority of 
these patients have had their appendix removed. Of course to make an absolute 
diagnosis of stricture of the ureter it is necessary to use a wax bulb or to make 
a pyelogram. In the majority of the patients the diagnosis can be made by finding 
a definite obstruction to the larger sized catheters. It is surprising to find the 
excellent urinary output in these cases even where there is a moderate degree of 
hydronephrosis. In the majority of the women wlio suffer from frequency of 
urination, the trouble is usually limited to the trigone, in other words they arc 
suffering from a trigonitis and not from a cystitis as we so commonly surmise. 
If one examined these patients by the indirect method, the ureteral orifices would 
appear normal, due to the magnification of the fluid in the bladder, and if one 
examined the same patient by the direct method the orifices would appear small 
and round and sometimes pouting. This condition is often secondary to tlio 
trigonitis or follows a ureteritis, and for this reason obstruction is often at the 
ureteral orifice. 

DB. CIIABLES MAZEE said that in addition to the ‘ ' hang ’ ’ on the bulb catheter, 
the ureterogram is the principal diagnostic feature in ureteral stricture. It is im- 
possible to conceive of the presence of a stricture without dilatation of the ureter 
above the point of obstruction. Ho injects the sodium iodide with the patient 
in the recumbent position, and withdraws the catheter when the patient is in the 
extreme Fowler position (almost erect) so that the solution fills the ureter by 
gravity and not by pressure from below. He believed that the reason Dr. Outer- 
bridge failed to obtain negative cultures after the urine w-as made free from pus 
was his failure to eradicate primary foci of infection. A careful study of the 
nose, throat, and sinuses as w'cll as tho uterine cervix must bo made in order to 
eliminate these as causative factors. 

There are cases of ureteral kinks attributable to abnormal mobility of tho 
kidney, usually occurring in women who, for some reason, have lost much weiglit. 
A pyelogram made in tho extreme Fowler position will show a difference of from 
two to four inches from that made with the patient in tho recumbent position. 
These cases are usually associated with dilatation of tho kidney pelvis and ureter 
above the point of kinking. Dr. Mazer treated these patients by rest in bed in tho 
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Trendelenburg position for six ■weeks, and by forced feeding. On discharge, proper 
abdominal support was provided, 

DE, LAWS (closing) said in answering Dr, Lawrance’s question, that he had 
no knowledge as to how often inflammatory stenosis follows pyelitis, and did not 
know how one could determine it. When the pyelitis clears up one does not feel 
like sub 3 ecting a patient to an examination of this kind without a reason, for if 
the patient has a fairly normal urinary tract a medium-sized catheter ■will cause 
little or no reaction, but if the patient has an obstruction in the ureter and a 
full-sized instrument is put in she will have a reaction which may be quite severe. 
Answering Dr, Outerbridge 's question about the pathologic material sho^wn there, 
it is true that of the seven cases pictured there were two in wliich the kidneys liad 
been suspended; they were biopsy sections and so far as one could tell clinically, 
without a pyelogram, there was no recognizable hydronephrosis. Of the other five, 
some had pyonephrosis, others had not. These parenchyma changes may occur in the 
absence of dilatation of the pelvis. Dr. Ginsburg spoke of congenitally small 
ureteral orifices. Dr. Laws said he was sure there were two or three patients in that 
group who had very advanced trouble. One patient had had a suspension and she 
had a normal appearing orifice, but it was so small that ho was imable to pass a 
catheter of any size. When first seen she had a huge pyonephrosis. Of course 
pyelograms were not made in the cases that had pyonephrosis and conditions re- 
quiring nephrectomy; there was no reason for it. In cystoscopio work Dr. Laws 
always acted on the basis of doing the mmimum that was necessary for the welfare 
of the patient and it left him -with a dearth of pictures. In the years in which 
some of this work was done a pyelogram was not a thing to be done without a little 
consideration because he was not always using an innocuous medium like sodium 
iodide. Making pyelograms should not be a routine procedure. 

Dr, B, G, M, Astley read a paper on Spinal Anesthesia. (To appear 
with its discussion, in the January issue.) 

MEETING OF MAECH d, 1226 

Dr. Bernard Mann reported a case of Primary Carcinoma of the 
Ovary, 

Although primary carcinoma of the ovary is quite uncommon the solid type is 
rarest. Mrs. S. J., ■widow, colored, aged forty-six, was admitted to the Howard Hos- 
pital, December 20, 1925, complaining of pains and swelling of the abdomen, vomit- 
ing, and dyspnea. She was confined to her bed for about four months. Menstrual 
history was normal; menopause two years ago. She had seven children, four of 
which were premature. Blood Wassermann, four plus; E. B. C., 2,500,000; Hb, CO 
per cent; W. B. C., 15,000, Blood pressure, 84/50. 

Patient was poorly nourished. No edema of the extremities or face. Murmurs 
both at aortic and mitral areas. Bases of both lungs revealed fine rales. Abdomen 
was markedly distended. Movable dullness. A solid mass could be outlined in the 
lower abdomen, reaching above the umbilicus. On January 5, 11 pints and 13 ounces 
of bloody-colored fluid were removed from the abdomen, which relieved the patient 
considerably. Patient required tapping again 5 days later and 8% pints of fluid 
were removed. 

On January 15, under local and sacral anesthesia, the abdomen was opened 
through a midline incision. About 10 pints of bloody-colored fluid escaped. The 
tumor was adherent to the peritoneum, omentum and transverse colon, and occupied, 
tiie .site of the right ovary. The right tube was small. The uterus was about 
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normal and tho left tube and ovary were normal. After removal of the 

tumor, tlioro was marbod blccdinp; from its bed and tlm pelvis was pnebed. T le 



pjp. 1 . — Carcinoma of ovary. Low power. 



Pis. 2. — ^Carcinoma of ovary. High power. 

patient made an uneventful recovery with no evidence of xcaccumulation of live 
fluid. She was given digitalis and mixed treatment. 

At time of discharge on February .17, she was able to walk about, free from 
any pain or discomfort, and entirely relieved of lior dyspnea, vomiting, and abdominal 
distention. Blood pressure 114/70. 
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The gross specimen submitted for examination "was a large lobulated and 
nodulated tumor, largely solid in type, but "with a few small cystic areas in it, 
about the size of an adult human head and weighing 2200 gm., with a thin, pale, 
almost translucent capsule, and fleshy, slightly spongy texture of the interior tissue. 
Microscopic examination showed a thin, fibrous capsule, and an alveolated arrange- 
ment of the tumor tissue, the alveolar walls fibrous and thin, and the spaces lined 
and more or less filled by comparatively large epithelial cells, often columnar in 
type where lining the -alveolar walls but were modified by mutual pressure in the 
alveolar interiors. Extensions of these cells through the matrix were frequent, and 
examples of free cellular proliferation into the alveolar spaces from the lining as 
papillary bunches common. Occasional small cysts containing a pseudomucin 
were seen; and sometimes this serous material along with the epithelium served to 
fill the spaces. No definite ovarian structure was encountered in the sections 
examined. Diagnosis: Adenocarcinoma of the ovary. 

Dr. Lewis S. Scheppey reported a case of Spindle-Celled Sarcoma of 
the Ovary With a Twisted Pedicle, removed by Dr. Brooke Anspach. 

The patient, Mrs. E. W., married, thirty-seven years of age, was admitted to the 
Jefferson Hospital because of acute, paroxysmal pain in the left lower abdominal 
quadrant, accompanied by a palpable enlargement. She exliibited profound weak- 
ness and was rapidly approaching collapse. 

The condition had developed rather suddenly on the morning of admission, 
beginning with acute abdominal pain, more marked on the left side, and increasing 
in intensity and severity; an hour or so later, sudden weakness occurred, amounting 
almost to collapse, and these symptoms, together with the finding of a palpable en- 
largement in the left lower abdominal quadrant, justified the diagnosis of ovarian 
cyst with a twisted pedicle. 

Operation revealed a solid tumor of the left ovary, 10 cm. in its longest diameter ; 
two complete twists of the pedicle; hemorrhagic infiltration and enlargement of the 
left fallopian tube, the size of a carrot; the other pelvic organs appeared normal, 
•with the appendix uninvolved. A left salpingo-oophorectomy was performed, with 
posterior fixation of the left round ligament. A Ealdy-Webster fixation of the 
right round ligament, and appendectomy were also done, and the patient made 
an uninterrupted recovery -with an uneventful convalescence. 

The pathologic report showed the tumor to be a spindle-celled sarcoma of the 
ovary. Important in the history was the fact that the patient had noted progressive 
abdominal enlargement for three months prior to this attack, but had never ex- 
perienced any pain, and had never mentioned the matter to anyone. Menstruation 
had been irregular for three years past, occurring every one to three months, 
normal in amount, with some dysmenorrhea. She had been pregnant four times, 
with two miscarriages and two labors, one a twin birth; the last pregnancy occurred 
five years pre-vdous to this attack. Otherwise the history, both personal and family, 
was uneventful. 

Dr, John H. Girvin reported an in.stance of Unusually Large Ovarian 
' Cyst. 

Mrs, M. K., aged forty-six, white, married, with 3 children, no miscarriages, was 
admitted to the Presbyterian Hospital, June 1, 1925. She had always been well until 
five years ago, when she began to have nausea and vomiting spells after hard work. 
Three years ago she noticed abdominal swelling, first in loins; walking has been 
an effort for the past year; no pain; enormous appetite but no indigestion; bowels 
regular; urination normal; menses regular until three years ago, then some ir- 
regularity for one year and no menses for past two years. Two years ago, she 
weighed 142 pounds; usual weight 137 pounds; she weighed 237 pounds at time of 
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admittance, altliougli her face and limbs had been losing weight since she had 
influenza nearly two years before. 

The patient was a thin, poorly developed and poorly nourished woman with 
emaciated, drawn face. She had to be propped up in bed. The most prominent 
feature was an' immense protrusion of the abdominal wall wliich was Bymmctric.al 
and smooth, with shin very tense. The swelling began posteriorly in both flanks 
and extended far anteriorly. The circumference at the umbilicus was G3 inches, and 
from the sternoxiphoid joint to the symphysis pubis measured 3G inches. 

There was a m.arkcd fluid wave within the tumor; percussion note over entire 
dome was dull. Koue of the inlraabdominal organs were palpable. Peristalsis 
was sluggish. The veins passing over the dome of the tumor were flattened or 
depressed. The cervical vessels pulsated visibly. The chest showed limited sym- 
metrical and equal expansion; thoracic type of breathing. There was no diminution 
of the percussion note. Sounds wore well transmitted, with no rales or adventitious 
sounds. Apex beat in left fifth intercostal space. Pate, normal; rhythm, good; 
apex beat, soft; no shock or thrill. No enlargement of cardiac dullness was noted. 
No murmurs. Marked edema in both legs, especially along tibia and about the 
ankles. No cyanosis; no edema of face. 

Blood pressure 151/106; urine normal; P. S. P. lo -i) 20; blood count: Hg, 7G per 
cent; E. B. G., 3,820,000; W. B. C., G,S00. 

June 0 , 1025: The patient had to be held in a sitting position on the operating 
table and the enormous abdomen supported on both sides. 

Incision; Midline below and up to umbilicus. Adhesions of the cyst to abdominal 
wall, slight in extent, were broken down by the hand. Cyst was punctured with 
trocar. As much of the fluid as possible was drawn off into receptacles, but part 
escaped into the abdominal cavity .and onto the floor. It was of a seromucous con- 
sistency and light brown color, fairly clc.ar. After a great part of the fluid had 
been withdrawn, the cyst was removed from the abdomen. It was found to be at- 
tached to the left ovary by a pedicle 2 or 3 inches long and only one-half an inch 
thick, which was twisted. Pedicle was ligated and cut, and cyst removed. Eight 
ovary w.as then removed by lig.ation of mesovarixmi. 

During the operation which lasted forty-five minutes, the blood pressure was at 
the start 135/90; during freeing of adhesions 14.5/90; during tapping it dropped 
to 120/70, then llO/GO; upon removal of cyst and traction npon pedicle 70/40, then 
CO/0. An intravenous saline infusion with adrenalin was given and the pressure 
became 75/0 then IGO/lOO, and after dressing and removal to bed, 110/70. Tlie 
pulse rate was 90 at start of operation; 105 until intravenous solution was given, 
when it rose to 115 and was 120 when she was removed to bod in unusually good 
condition, considering th.at the temperature in the operating room was 107® during 
the operation. 

After closing the abdomen with interrupted silkworm gut sutures, the most unusual 
appearance presented itself as the lower ribs had been so distended and the abdominal 
wall so relaxed that it fell flat against the spine and looked like a curtain of skin 
covering the diaphragm. The heart beat was distinctly visible. This depression 
was packed with sixteen ordinarj'-sized laparotomy pads hound tightly with 
broad adhesive strips. 

She made an unusually uncomplicated, easy, and rapid recovery. Broad adhesive 
bands were put around the lower ribs and these wore tightened every day. She was 
kept in bed for twenty-six days and wont homo on July 7 in good condition, weigh- 
ing 116 pounds. A report from her, dated March 1, says, “I never felt better in 
my life and now weigh 138 pounds.” 

The cyst and contained fluid weighed 122 pounds, the fluid measuring 52 quarts 

Specimen measured 51 by 48 by 43 cm., with numerous broken up adhesions’ 
It was unilocular. Thickness of the wall varied from 1 to 4 mm. In tho thickened 
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part, the ■wall showed externally, dirty greenish discoloration over an area .ronghly 
33 by 31 cm. Over this greenish discoloration area there was hyaline-like material 
adherent to the surface. The pedicle "was very thin, measuring only 9 mm. in 
diameter. The tube wms stretched over the cyst, and measured 21 by .5 mm. 

In the broad ligament there was a fusiform thickening, measuring S by 1.5 by 
1 cm. and resembling ovarian tissue. 

At a point 14 cm. from the fimbriated end of the tube tlicrc was imbedded in 
the wall of the cyst, an irregular, nodular solid tumor mass, wliich measured 20 
bj' 19 by 6 cm. It was polycystic, with irregular areas between the cysts. 

Histologic examination showed in the thick portion of tlie wall papilliferous 
cystadenoma which had undergone carcinomatous degeneration. 

The points of interest seem to bo the unusually largo size and w’eight of the 
cyst (in a brief review of the literature only nine cases larger could be found) ; the 
comparatively slight symptoms and discomfort before operation; the reactions 
during operation, especially during such a liigh temperature, and the verj' easy 
recovery. 

DISCUSSION ON THE JOINT REPORTS 

DR. PHILIP P. AVILLIAMS asked about the condition of the opposite ovary in 
these cases of primary carcinoma and sarcoma of the ovary. 

DR. JOHN A. MC GLINN said that the incidence of recurrence in the opposite 
ovary was rather liigh in his experience. He had had two or three cases of ap- 
parently normal ovary, particularly in sarcoma, followed by recurrence on the other 
side, 

DR. B. MANN stated that in his ease the opposite tube and ovary were normal 
in size. The utenis was slightly enlarged. Tire uterus, tube, and ovary were all 
markedly injected. The condition of the patient at the operation was such, on 
account of the severe hemorrhage and asthenia, that it was necessary to finish as 
quickly as possible; therefore, the uterus was not removed. 

DR. LEWIS C. SCHEPFEY said that in his case the opposite ovary was ap- 
parently normal, and it was not removed. 

Dr. David L. Belding, of Boston, by invitation, read a iiaper entitled 
The Effect of Treatment of Syphilitic Pregnant Women Upon the 
Incidence of Congenital Syphilis. (For original article see page 
839 .) 

DISCUSSION 

DR. JOHN A. KOLMER said that in his opinion the excellent statistical analysis 
presented by Dr, Belding confirmed our general knowledge of the importance of 
congenital syphilis' although lie did not share his somewhat pessimistic opinion of the 
influence of specific treatment of the expectant sj-philitic mother during pregnancy. 
The mere fact that syphilitic women may bring forth almost as many living children 
as nonsyphilitic women is not acceptable evidence that the children of the former 
have escaped contracting the disease. The clinical diagnosis of latent congenital 
sj'philis is frequently a very difficult problem, calling for the cooperation of not 
only the scrologist but likewise of the roentgenologist and other specialists. In 
other words the incidence of congenital syphilis is higher than that indicated by 
the Wassermann test alone and he knew from experience that this test frequentlj' 
yielded falsely negative reactions in cases of clinically latent congenital syphilis. 
Dr. Kolmer claimed, however, with pardonable pride, that his own complement-fixation 
test based upon studies on the standardization of the Wassermann reaction, detected 
a much larger percentage of these cases than the ordinarj’ Wassermann method. Ho 
believed the same could be said of the Kahn precipitation test and in liis experience 
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flic sormn diagnosis of conpcnital sypliilis is best served by using both tests tvith 
the serum of mother and child. 

Pr. Kolmer believed that the thorough and proper treatment of the syphilitic 
tvoman during pregnancy ha.s proved to be an efficient, sensible, and jiractic.al 
method for prevcnling prenatal infection of the unborn and particularly if the woman 
has been infected within five year.s of her pregnancy. If licr syphilitic infection 
is of longer duration, she may give birth to a nonsyphilitic child, jirovidcd nothing 
has occurred duritig her pregnancj- to stir up the latent infection. But oven under 
these circnmstancc.s great care is required in the serologic and clinical examination 
of the child before ono is warranted in expressing tho opinion that tlio child has 
apparently escaped infcclioa. 3)r. Kolmer believed it a wise and sound Jiractico to 
administer, antisyphilitic treatment to every syphilitic woman during pregnancy, 
regardless of the question of the clinical latency of her disease. It must be stated, 
hoveever, that the trontmi'iit of chronic latent syphilis iii tho expectant mother 
pit'scnts certain problems and that (he choice of drugs and their administration 
should be such as to reduce to a minimum the chances of producing Hcrxhcimcr 
ox.ac'crbationH and the possibility of tiansmi.'-siou of the disease to tho fetus. 

In practice one of tho most ditlicnlt problems is to handle a woman during 
pregnancy vvlion .syphilis is discovered in the father. In other words it is frequently 
difficult to decide whether or not tlie expectant mother should be treated and if no, 
how this should be done, without informing her of tho nature of the treatment, 
in order to preserve domestic peace and hapj)iness. However, this usually can and 
should bo done rather than deprive the unhoin child of a chance to escape infection 
by proper treatment of its molber. 

In Dr. Kolmer ’.H opinion the birth of a child with .syphilis maj’ be accepted ns 
evidence tlinf tho mother is likewise sy]>hilitic cvcji though her W.as.scnnann test 
yields a negative reaction and oven though she presents no clinical evidences of tho 
disease. It is now quite well c.siahlishod that pregnancy results in an increase of 
imnninity to syphilis which may afford much more protection to tho mother against 
the disease than is the ease in syphilis of men and nonchildbearing women, but 
the disease inn}' bo nevcrlholcss present ; .and he fell that the mother of a r.yphilitic 
child should always receive approjiriate treatment for the disease. 

Dr. Kolmer entertained a very high opinion of the specificity of the Wasser- 
mann test for sj-philis in this country, where frambesia is practic.ally unknown. 
Bo is likewise impressed with tlic great value of cholestcrolizcd antigens, but admits 
that they mny somctimc.s yield a nonspecific reaction unless used in tho proper 
dosage and in a proper manner. TIis own complement-fixation test docs not yield 
nonspecific reactions and there is Jio fear of obtaining such in tests with the nora 
of nonsyphilitic pregnant women. In liis experience a po.sitive reaction in pregnancy 
with this test may be safely accepted as evidence of syphilis .md this refers not 
Old}- to the strongly positive reactions but to the weakly positive reactions as well. 
Indeed the danger is not from the standpoint of securing nonspecific positive reac- 
tions but rather from tho question of falsely negative reactions. The serum test 
for sj-philis is not yet capable of detecting all cases and in his opinion never will 
be, since tho disease mny bo so latent that there is not enough antibodj- present 
in tho blood to enable its detection in the test tube. 

Dr. Kolmer did not find llio sera of pregnant women to be more auticomplcmcntary 
in liis lest tlian tho ser.a of nonprcgnanl women, but placenl.al cord blood is nsu.ally 
more anticomplcmentary. 

DR. .TO.SEPII V. KLAUDER said that conditions wliich modify tho transmission 
of syphilis include the duration of the disease in tho parents, whether tho mother 
alone is infected, or tho father primarily infected, or both parents are infected. 
If tho infection is recent in both parents and is untreated, tho transmission of 
syphilis is certain. In these instances K.TSsowi(v.’ Law is inv.ariably fulfilled, the 
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first conception resulting in a miscarriage, followed by a stillborn child, then by 
a child that lives only a short time; later children are born who soon present 
the clinical manifestations of syphilis. The longer the infection in the parents, 
the less disastrous the results with reference to the transmission of the disease. 
Then comes a time in which the disease is not transmitted to the progeny. It is 
thought that after eight, ten, or twelve years the disease is not transmitted. Of 
course treatment modifies the transmission of syphilis. Considering the aforemen- 
tioned, the variable picture of a familial study is explained. 

Dr. Klauder agreed with Dr. Belding and Dr. Kolmer about possible 
fallacy of the positive cord Wassermann. The obtaining of a positive Wassermann 
from the cord may be analogous to injecting four-plus Wassermann serum into 
the vein of a dog and immediately thereafter performing the Wassermann test on the 
blood of the same dog withdrawn from a different vein. In other words, the 
substances producing a positive Wassermann in the cord blood may be elaborated 
in the mother and not necessarily in the newborn child. Of course subsequent 
Wassermann tests performed with the blood of the newborn would eliminate this 
possible fallacy. 

The transmission of syphilis is a matter of vital importance to the obstetrician 
and Dr. Klauder even said that it is incumbent for the obstetrician to become a 
syphilologist, in order to become familiar with the clinical manifestations of 
syphilis and the ever-changing therapy of the disease. The obstetric clinic and 
syphilitic clinic should closely cooperate. Perhaps the ideal plan would be to have 
part of both clinics merge into one, thereby facilitating cooperation, conferences, 
consultations, therapy and follow-up of the patient. 

In recently infected women, conception should be delayed until the Wassermann 
becomes negative as a result of treatment. To obtain a negative Wassermann 
in these cases is not difficult. However, in patients not recently infected, to obtain 
a negative Wassermann is sometimes very difficult. 

Bismuth was in many cases a better suited drug for the obstetrician to employ 
than the arsenicals. In many ways it is safer and at the same time very effective. 
After its use one does not experience the severe untoward reactions as after the 
arsenicals. The fact that it is given intramuscularly has much in its favor. Its 
therapeutic value is greater than mercury, approaching that of the arsenicals, with- 
out many of the latters ’ disadvantages. 

DE. KNIPB said he would like to know what should be told to a man, known 
to be or have been syphilitic, about to be married. 

DE. KOLMEE said that it is very difficult to pass upon the question of the 
curability of syphilis but his present criteria in relation to candidates for marriage 
are as follows: (a) Complete absence of all clinical manifestations; (b) a series 
of negative Wassermann reactions over a period of two years with a test combining 
the maximum degree of sensitiveness with specificity; (c) at least one examination 
of the cerebrospinal fiuid with a normal number of cells, no increase of protein, 
a negative colloidal gold reaction, and a negative Wassermann reaction. 

When the Wassermann reaction is employed as one of the criteria of cure it is 
particularly imperative that the method shaU be one combining the maximum degree 
of sensitiveness with specificity. Great harm is being done at present by guiding 
the treatment of syphilis by a Wassermann test lacking in sensitiveness because 
this may mean the administration of insufficient treatment. 

Dr. Kolmer believed it particularly important to apply rigid criteria ' in the 
case of a syphilitic wom.an approaching marriage because she is more likelj' to 
transmit the disease to the offspring than is a syphilitic male. In every case there 
should be an absolute minimum of treatment regardless of the results of serum tests. 
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DR. BDLDING said that it Rlumld bo clearly iiudcrfitooil that these tests wore 
made ivith the old style cholestorolizcd juitipcu before J)r. Ivolmor’s present technic 
had been perfected. Technical errors may gi%'e rise to false negative as well as to 
false positive reactions in the pregnant woman. He liad had little experience with 
the Kahn test in the pregnant woman. Dr. W. A. Hinton, of the Massachusetts 
Depnrtniciit of l^ublic Health, has found the Kahn test rather umsatisfactory in 
pregnancy. He (Dr. H.) found the Kuhn test highly .satisfactory, as a check on 
routine AVas.sermann tests. Jn patients under Ireutmont, the Kahn reaction apparent- 
ly remains positive longer tlian the Was'^erimnin reaction. Dr. Holding was favorabh* 
iinpre.'s.'^ed with bismuth, particularly in the treatment of arspiienamine-fasl patients. 
It represents an additional drug for the .syphilologi.st, which is csspccially ad- 
vantageous when frequent change of remedy is desirable. Tiiorc is Jio reason why 
it should not be used during pregnaiiey if due precautions arc taken in regard to 
dosage. 

In interpreting the statistics presented this evening it should be rememborod that 
both the treated and untreated groups are cnniposed of serum positive syphilitic 
women, only part of whom show evidence of clinical syphilis; that old and inactive 
syphilis in the mother docs not liavc as injurious an eficct on the child as recent 
active syphilis; and that (lie treated women received insnfllcient treatment accord- 
ing to ])rCFeiU-day .'Standards; therefore the ctfecl of treatment is less striking. 
The clinical comjiosition and previous history indicate that the treated group is 
more seriously afilicled with sypliiHs than the untreated group, and that it is more 
nearly comparable to that .coction of the untreated group which include women 
with a history of cliiiica! .syphilis. A eomparison of the two groups shows that 
the treated women have 1.0 times as many living nonsyphilitic children as the un- 
treated women with clinical syphilis and that the difToreneo lies chiefly in the f?tal 
death rate. 

Tlio determination of tlio jircscnee of congenita! syphilis in children, as brought 
out by Dr. Kolmcr, is o.-ijiccialiy difiicult. Dr. Helding classed us nonsyphilitic all 
cliildren inuler four ycai.« of age in wlnun careful physical and .‘=crologic c.xamina- 
tion has not revealed (lie i)reseiice of .syphilis. Unquestionably children with Intent 
.syphilitic infection have been overlooked. 


NE\Y ORLEANS GYNECOLOGICAL AND OBSTETRICAL 

SOCIETY 


MElCTIXa OF MAFGJI JO, 1926 

Dr. Maurice J. Gkeri rejiortcd a case of Hydrosalpinx with B. Coli 
Infection. 

This ease was presented to elicit discussion as to the pos.sib]o origin of the in- 
fection and the wisdom of the conservatism adopted in handling it. This patient 
was believed to have had pyelitis, of colon bacillus origin, almost from babyhood, 
and she continued delicate, with recurring attacks of the supposed trouble, until 
she was old enough to be given kidney Invngc, wlion she improved somewhat, al- 
though even llicn she remained so delicate that tuberculosis was always considered 
a definite possibility with her. The pyelitis, however, did clear up. Almost as 
soon as she was married she began to have pelvic trouble. Her first period after 
marriage was regular, following which time she did not monsti'uato for six weeks. 
Then intermittent bleeding began, the pelvic pain getting more and more annoy- 
ing and .finally localizing to tho right side. I found an apparently cystic mass 
on that side, which I considered strongly suggostivc of an ectopic, in view of the 
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history. Under rest and observation the mass increased in size, and I therefore 
advised operation under local anesthesia, to which she agreed. Laparotomy showed 
a very ugly appendix, and instead of the one cystic mass, which I had made 
out on examination, bilateral masses were found, adherent in oveiy direction, and 
extending down to the rectum. They were definitely hydrosalpinges. Aspirating 
as a routine, although I did not expect a positive culture, I found colon bacillus. 
The question was now what to do. She was very young, anxious for cliildren, 
and in view of the nonspecific character of the infection I felt justified in re- 
secting each tube and leaving the stump in situ, so that I could tell her truth- 
fully that anatomically and physiologically she could bear children. I am not, 
of course, very hopeful that this will come to pass. 

DISCUSSION 

DE. C. JEPF MILLER. — The origin of infection in these cases is very dif- 
ficult to determine, and the childliood history is sometimes of value. It is a 
possibility in this instance, as in others, that the infection, when the patient was 
a young girl, may have been of the specific type, for we know that the gonococcal 
strain may die out and pave the way for a mixed infection later. In this case 
the long-standing pyelitis seems to offer a definite entrance. I have found also 
that some cases giving a history of prolonged constipation will show a pure 
colon bacillus infection. Ascending infections are not so easily explained; the 
internal os, is an effective barrier against almost every organism except the 
gonococcus. The cavity of the uterus is usually sterile, even in the face of marked 
adnexal or cervical disease, and we now know that our former term chronic endo- 
metritis” is a misnomer. Another possible avenue in this case is an old specific 
infection which spread upward during menstruation. Kidd, in a recent review 
of the subject from his large London clinic, states that if infection occurs 
eight or nine days before a period, extension upward is possible during menstrua- 
tion, particularly if the patient remains up and active. On the other hand, such 
an infection may lie dormant for years and bo cairied up later during the 
trauma incident to delivery. Certainly the majority of these cases are originally 
specific in origin, no matter with what strain they end. 

As to the matter of conservatism; in this case I think it was wise to attempt it, 
though I have never considered the thickness of the tubal wall as a criterion in 
my decision. Fart of our trouble in the past is that we have not paid enough 
attention to the isthmic portion of the tube; pathology in that region should 
bo a definite contraindication to conseivatism. 

DE. P. B. SALATICH. — The etiology of these cases is almost impossible to 
determine in many instances, and innumerable theories, some of them rather 
fantastic, have been advanced to explain it. I have been rather fortunate in con- 
servative pelvic surgery, in one case particularly, that of a woman whose first 
pregnancy terminated in abortion and her second in an ectopic, without operation. 
She was verj- anxious for children, and when she came to me, I advised a long 
period of rest, followed by laparotomy. At operation I found the right side 
completely destroyed by the former ectopic, while the left tube was the site of a 
hydrosalpinx, containing possiblj' 7 oz. of fluid. The ovary was three times its 
normal size and cj'slic. I removed the loft adnexa and resected the tube and 
ovary on the right, without much hope of a successful result, but since then that 
patient has had two normal deliveries. 

DE. W. E. LEVY. — I am wondering whether conservative surgerj' in these 
cases opens up an avenue for mibsoquent interstitial pregnancy. In looking up 
the literature on the subject, because of a case of this sort which I had recently, 

I noticed that Dr. Matas in the Transactions of the Southern Surgical Association 
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for lOO.n roporlod n I’n^o of hiiorsUlinl proji^-jinney in iho Mump of n resected 
tiibo. If tbo Innbnnfod end is ocelucicd, flic i?{Imiic end niny bo partially occluded 
also, and tlio ovum mi^ht bo arrested tliorc, with a resulting interstitial preg- 
nancy. 

Bl?. GELPI (closing). — As Br. Miller (be possibility of .specific infection 

is inherent in every .sort of p'dvic disease and should be carefully considered. T 
felt in this' case that it could b.e ignored, not only because of my hnowlcdgc of 
her proviou.s history but also bec.nuse of the character of (he hydrosalpinx. A 
tube spccific.ally infected is ahvnys thichened and that thichoning remains for 
years. evt''n after (ho j^rimary infection di.sappcnrs. Kven where specific infection 
is only .suspected. I ihinl; conservat ism is uinvi.«('. for the section left harbor.s the 
infection, and you v,-ill hear from it later. In the thin-walled, nonspecific tj^pc, 
however, the pathology comes from pressure, .and so the wall itself is not involved 
in tho procc.ss. I agree with lir. Levy that interstitial pregnancy at a later 
date i.s a possibility, but in a yotuig woman who ardently desires children tho 
ri.slv is vrorth fahing. 

Br. E. L. King, rend a p.apcr entitled Intraiiteiine Fetal Deatli Due 
to Anomalies of the Cord, (.‘^ee page 812 .) 


BI.‘^r'l'8.«10.\' 

BR. 3v. S. — A very jnferc.<(ing article on the causes of intrauterine 

fetal death will be found in the February issue of the .•V^r^^rcA.v .Tourn-ai, or 
OlsSTf.TJUCS .AND Gv.vmu.OGY. Oiic type of prenatal fetal death before malurify 
is often duo to a more e.vtrnsive fatty degeneration of (ho placenta than normally 
occurs even at term, with consequent impairment of function. The induction of 
premature labor prior to the time at which habitual death occurs in women with 
a historv’ of repc.ated stillidrihs prior to term will often rc.sult in the birth of n 
living child. I recall one case of stillhirih due to compression of tho cord be- 
tween the head and the {leivi'--. so high a.s not to be su.spcctod. Immediately after 
the birth of the head a long loop of cord prolap.?cd beside it, and a definite area 
of compression was vi.oible. Tise lieart sounds were normal when the head cng.aged 
but ceased during the progress of labor. 

BR, P. B. SAL.\,TIC1I. — We pay too little attention to anomalies of tho cord. 
If tho b.aby Is alive and well we ai-e inclined to forego routine examination of 
the cord, whereas if it were examined routinely at every delivery wo might got 
some valuable information, and we would, I am sure, find many more true knots 
than are u.sually suppo-sod to occur. 

BB. ITILLIARB E, JIXLLEK.-— I have seen lately a fair number of short cords 
and aspln-xiatcd babic.s, and in three instances particularly respiration has been 
ostabli.shod with difliculty. I have been using in those cases alpha-lobclin by 
hjTpodormic, which acta promptly upon the respiratory centers of tho brain. 

be. KING (closing).— I believe an occasional case of intrauterine fetal death 
is due, as Br, Lewis says, to the so-called concealed prolap.se of the cord. I rec- 
ollect one instance several years ago, in a face presentation. IVlicn I made my 
c.xnmination tho cord was not accessible, and the baby died long before the cer- 
vix was sufficiently dilated to permit of any sort of dclivorj-. The patient was 
a primiparn, with a face presentation, wliich was reduced to an occipital. A stillborn 
b.aby was delivered by forcep.s. There wa.s a definite area of compression in tho 
cord, and I could discover no other reason for the stillbiith. Possibly in (other 
instances of unexplained fetal death within the uterus tho cord may have prolapsed 
at the side of tho head. 
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DB. E. L. KING also exhibited a specimen of papyraceous fetus, one of twins. 
The other twin, a full-term, normal baby, was bom first. Its cord was. of normal 
size and thiclcness, and the sac was unusually large. The shriveled fetus had a 
small, shriveled cord, and a very small sac. The placentae were separate, one 
being normal, the other very much degenerated. Apparently they were double 
ovum twins, each with a separate placenta and amnion. 


Dr. Hilliard E. Miller read a paper entitled Curettage of the Uterus, 
Its Indications and Advantages. (See page 860.) 

DISCUSSION 

DB. E. L, KING. — I wish to second Dr. Miller’s warning against the use of 
the curette in incomplete abortions. In many articles, particularly in the French 
journals, this . procedure is advocated, and I gather that some men curette all 
abortions as a routine. In our large service at Cliarity Hospital (Dr. 0. Jeff 
Miller), where we get all the incomplete abortions on the white side, we have 
entirely discarded the curette. I don’t think we use it twice a year, and we handle 
several hundred cases yearly. "When we do use it, it is because of hyperplasia 
following an old, improperly handled abortion. Our routine procedure, when 
inierference is indicated, is to clean out the utems very gently with the finger 
or sponge forceps, occasionally without anesthesia, but usually under general. 
There are several obvious objections to the use of the curette under these cir- 
cumstances. One is that the fundus of the uterus is very soft and correspondingly 
easy to perforate. Another is that w'e do not know which of these cases are 
criminal abortions, and potentially infected already, even if fever is not present, 
so that curettage may spread the local infection throughout the system. The 
simple cleaning out I have described is as safe as any procedure can be under 
the circumstances. One point not usually stressed, but which I noticed particularly 
in a French journal some years ago, is the importance of checking up the posi- 
tion of the uterus before operating. In the instance cited the patient had a retro- 
displaced uterus. No examination was made at the time of operation, the dilator 
was introduced ■with the curve fonvard, and perforation just above the internal 
os promptly resulted. The surgeon recognized the accident and repaired it at 
once, and was also brave enough to put his mistake on record. 

DB. E. S. LEWIS. — I suppose I shall be classed as archaic, but I am in favor 
of the curette in selected instances. I can recall many times when its use was 
decidedly advantageous in the treatment of early abortions with continued hemor- 
rhage due to retention of the secundines, and I cannot say that I liave any regrets 
on that score. I believe that interference is wise as soon as it is definitely 
ascertained that abortion has occurred, since continued retention means continued 
hemorrhage and also danger of sepsis. After the placenta is fully formed, the 
finger makes the best curette, and can be inserted easily if interference is prac- 
ticed at once. If it is deferred, dilatation of the cervix is usually necessary, as 
contraction occurs very rapidly. The uterus is soft and may be easily perforated 
in careless hands, so extreme gentlene.ss . is necessary. I have also used the 
curette for menorrhagia and metrorrhagia hundreds of times ■without accident, 
though of course I am referring to my early days, when this instrument was used 
very much more widely than it is at present. For years before I gave up 
obstetrics I had ceased to use the curette in puerperal infections, for in the light 
of our present knowledge this procedure is a dangerous and unwise one, and yet 
I can recall several instances in the past in which it did good. I remember ono 
patient who had a premature delivery at six months, followed by a sapremic infee- 
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tion Y’ith n liiglily ofTcnsU'C discluirgc, and vcrj- high temperature. I curetted 
her thoroughly, gave her a cnrhrtlic intrauterine irrigation, and packed the uterus 
thoroughly %Yith iodoform gntizc. AVlicn I returned the next day I found her 
entirely free from fever, and her convnlc.“:cence thereafter was without incident. 
Tho procedure is not a safe one, however, and I would no longer advocate it. 
In my hands, curettage for sterility has frequently resulted in pregnancy. I 
also agree vrith Dr. Miller that in many instances it will obviate the necessity 
for n more serious and more r.adienl operatke procedure. 

DR- MILTjBII (closing), — Tho whole point of this paper was to analyze re- 
suits in (he cases in which wo advocate curettage where others condemn it. 3 
made no .statistical study, but n casual review of our records has thoroughly 
satisfied me that wc arc justified in our stand, and that tho number of radical 
operations wo perform is decidedly than if we were bound by tho classical 
indications ordinarily advanced for the use of tho curette. 


MEETING OF APEIL SD, lOSC 

Dr. John F, Dicks read a paper on Intracranial Hemorrliage in tlie 
Newborn. (See page 871.) 

Dli^CUSSTOX 

dr, E. L. king. — I n public hospitals, where obstetric cases aro so often 
brought in as emergencies after neglect or bad management, wc may bo responsible 
for some cases of intracranial hemorrhage, because we frequently have to apply 
forceps again.st our better judgment, it being too late for cesarean section. Intra- 
cranial hemorrhage i.s so frequently found in difTicult labors that spinal puncture 
is always indicated at once if Gicsc babies show any signs of respiratory em- 
barnissmcnt or irregular respiration. The cases which give me tho most anxiety 
are those in which there is a peculiar grunting, somewhat like tho expiratory grunt 
of pneumonia. My experience is that such babies usually die, nlUiough it is our 
practice to do spinal puncture on them at once. Wo do not always enter tho 
canal on the first trial, I admit, but repeated attempts usually end in success, and 
certainly when the bloody fluid is rolcnscd tho change in the child's condition is 
most striking. In one such case wc worked over the baby for more than three 
hours, but almost ns soon ns the bloody fluid was withdrawn under pressure there 
was no further trouble. The child a year later was apparently normal in every 
respect, allhought llio ultimate outcome is, of course, still dubious. Autopsy 
should bo done whenever possible, but the skull is usually opened tho wrong way. 
I do not believe that a newborn infant's skull should ever bo opened by sawing 
around tho top of tlie head. Intracranial homorrhngo will never bo detected by 
that method. Tho technic Ehrenfest describes is much tho best. Ho advocates 
incising on cither side of tho midlinc, just external to tho superior longitudinal 
sinus; anteriorly the coronal suture is cut through, posteriorly tho lambdoidal 
suture is cut, so that the parietal bones are finally laid open with tho tomporo- 
sphenoidal suture as a hinge. Tlicn the tentorium can bo studied after the 
removal of tho cerebral liemisphcres and the interior of tho skull examined. 

DR. LUCIEN A. LEDOUX. — In our sonlco we have adopted tho plan of 
routine autopsies, and seven out of Ihc last eight showed that death was duo to 
intracranial liemorrimgc, varjing from the small petechial typo to a clot tho size 
of a hen’s egg. Of these cases some could bo attributed to operative delivery and 
some to the uso of pituitrin. Tho obstetrician is not always to blame, for un- 
controlled, precipitate labors in my opinion aro responsible for a largo number of 
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these, cases. Pituitrin, however, is responsible for many more, for its use invari- 
ably causes an excessive overlapping of the cranial bones which is bound to result 
in injury. Spinal puncture has a diagnostic as well as a therapeutic value, and 
I would advocate doing it and repeating it as indicated, regardless of the type 
of injury. 

DR. HUjLIABD E. miller. — I take exception to the generalization that 
operative delivery always predisposes to intracranial hemorrhage. I believe that 
if more cases were interfered with earlier we should have fewer such mishaps. 
When there is a long, tedious labor, and particularly a prolonged second stage, you 
almost invariably have a malpresentation of the head or a postmature baby. 
Early recognition of these cases with the proper operative delivery will achieve 
very much better results than waiting for the head to mold. In occipitoposterior 
positions, where engagement does not occur after full dilatation, version and 
breech extraction lessen the chance of intracranial hemorrhage. The termination 
of a prolonged second stage by the careful application of forceps, granting, of 
course, that the indications warrant this procedure, will eliminate a fair per- 
centage of these head injuries. I, personally, have had no case of intracranial 
hemorrhage in the last five years, and I attribute it to the fact that I am a 
consistent advocate of early forceps application. 

DR. J. S. HEBERT. — J. am in accord with Dr. Miller’s remarks, for I believe 
that he has given the correct explanation of a large number of these accidents. 
Furthermore, I wish to add that when prenatal care includes, as it should, a 
complete physical examination and accurate pelvic measurements, many more of 
these unfortunate cases will be eliminated. In the management of a case with 
borderline pelvic diameters, for instance, the recognition of such a condition 
prior to the onset of labor -will mean that the test of labor is conducted with 
proper precautions, and that operative delivery, by cesarean section if necessary, 
can be instituted with safety when it is evident that vaginal delivery is impos- 
sible. Careful watching of the fetal heart will also permit operative interfer- 
ence in time to save the child when careles.sness in this regard may mean either 
the death of the fetus or serious brain damage. 

DR. CHARLES J. BLOOM (by invitation). — I saw the first child reported 
by Dr. Dicks about thirty-six hours after delivery, after several convulsions, when 
there was a marked disinclination to nurse, protrusion of the tongue, and other 
definite ajunpioms of intracranial liemorrhage. Three spinal punctures were done, 
bloody fluid being recovered in successively smaller amounts, and whole blood 
was given subcutaneously after each puncture. The child is now about two years 
old, and apparently perfectly normal. She is in full possession of her mental 
faculties and shows none of the earmarks of spastic paralysis so often referable 
to this condition. Another case similar to this one was referred, after a pro- 
longed labor. There was no external manifestation of injury, but thirty-six hours 
after birth the child became very pale, refused to nurse, and gave evidence of 
tonic convulsions. One spinal puncture, with the fluid somewhat under pressure, 
seemed to relieve the sjmptoms entirely, and twenty-four hours later the child was 
nursing with avidity. The second case which Dr. Dicks has reported is rather 
interesting. Twenty-four hours after birth fever developed, whicli, in view of the 
lack of other symptoms, we considered a possible inanition fever j this, as you 
know, is possible, though not probable, ’in a very young infant within the first 
tliirty-six hours. The classical sjmptoms of intracranial hemorrhage developed 
shortly afterwards, however, and the fever on the third day reached a maximum 
of nearly 107°, There were marked opisthotonos, clonic and tonic convulsions, 
and irregular attacks of cyanosis. The convulsions were without periodicity and 
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of varying duration, I liavo never seen a more marked case of opisthotonos, and 
death seemed imminent. Two spinal punctures were done, followed by the routine 
subcutaneous injections of whole blood, and recovery was most gratifying. The 
child is now three months old and apparently normal in every respect. 

From the point of view of the pediatrician, intracranial hemorrhage in the 
newborn is usually considered to be due to three chief factors; trauma, asphjTcia- 
tion, and the so-called hemorrhagic disease of Iho newborn. To my mind tho 
latter condition plays but a small part in tho etiology of this condition, and I 
consider Iranma to be tho most important factor, whether it occurs as the result 
of precipitate labor, faulty instrumentation, or the use of pituitrin. Asphyxia- 
tion is practically always tlio result of the ditTcrent obstetric maneuvers and 
therefore is really an indirect result of trauma. Regardless of the cause, it 
should be emphasized that it is the responsibility of nil, pediatricians, obstetricians 
and general practitioners alike, to watch for this condition and to recognize it 
at hirth. There are usually too many .symptoms to excuse a failure to diagnose 
the average case, ^^any authorities go so far as to saj' that anj- child delivered 
after pituitrin or obstetric mononvers of any kind, or by a precipitate labor, 
should bo given tho benefit of the doubt; that is, if sliould be subjected to the 
most c.arcful observation, and .spinal puncture should be done on tho appearance 
of tho slightest symptom. Fr. John Foote of Washington advocates the giving 
of 20 c.c. of whole blood snbcntanconsly after any questionable labor as a pro- 
phylactic measure. When active symptoms arc present, spinal puncture should be 
done as soon as possible, and should bo repeated every .six to eight hours until the 
fluid a.ssumcs a normal color, whole blood being given after each puncture. In 
every case we have treated in the last flvo years by this routine the results have 
been most gratifying except in one instance; in this case the child has a slight 
shortening of the left log, so slight, liowcvcr, as to bo hardly noticeable. 

Dn. Walter E. Levy read i\ jiapcr entitled The Value of Glucose and 
Insulin to the Obstetrician and Gynecologist. (Sec page 866.) 

DISCUSSION 

DR. E. L. KING. — I have used this method particularly in the vomiting of 
pregnancy, and I am inclined to believe that Thalhimcr is right in his contention, 
although I am aware that Titus considers that the addition of insulin to the 
glucose introduces a decided element of danger. In the vomiting of pregnancy, 
in tho pernicious type, if vigorous use of this method does not give results n-ithin 
twenty-four to forty-eight liours, the case will generally demand therapeutic abor- 
tion. Possibly in tho individual case the time limit might be somewhat extended, 
but ns a general rule it would seem that if the method is to be effective, it will 
bo effective at once. In eclampsia and prc-cclamptic toxemia I am not so sure 
that insulin is as effective. 


Dr. C. Jeff Miller read a paper entitled The Preventive Aspects of 
Postpartum Care. (See page 856.) 

DISCUSSION 

dr. W. D, PHILLIPS. — ^Prenatal care in recent years has received a great 
deal of attention, but our watchfulness too often ends with the delivery, Tho 
condition which has given mo most trouble is xotrodisplacoment of the uterus. 
A possible cause, which I have not seen* mentioned very often in the literature, 
is too groat haste and too much force in the expulsion of the placenta. Free 
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moTement of the patient immediately after delivery is an important preventive 
measure. The knee-chest position is also very useful. Careful examination of the 
patients after delivery and also before they leave the hospital should be routine. 

The final examination is particularly important when repair has been neces- 
sary, for if the sutures have not held properly and the lifting portion of the 
levator ani muscle has been injured, the foundation of a downward displacement 
of the uterus is thus laid. In connection with immediate repair of the perineum 
I think possibly our unsuccessful results are often due to infection of the wound 
from fecal material passing over, it at the time of delivery. 

DR. HILLIARD E. MILLER. — I make it a point to instruct each of my patients 
that I expect a phone call from her on the eighteenth day, for I have found that 
in a surprising number of cases the red lochia persist up to and beyond this period,, 
and under the circumstances, as you know, involution is retarded. If the red 
discharge is persisting at this time, I give ergotine, 2 gr. twice a day for ten 
days, instructing the patient to continue it the full time for its tonic effect, no 
matter how soon the flow may cease. I order as a routine hot daily douches for 
ten days after the patients leave the hospital, and then two or three times a week 
until the final postpartum examination. If in spite of these measures the flow 
persists, I paint the vault of the vagina with tincture of iodine, swab out the 
excess with alcohol, and use iehthyol and glycerin tampons on alternate days until 
relief is secured. If we are careful about early subinvolution we shall see fewer 
cases of retroversion after parturition. 

DR. WALTER E. LEVY. — ^I do not approve of a routine enema before delivery 
on the nurse’s responsibility alone, for the reason that in more than one instance 
I have seen delivery precipitated when the enema was being expelled. It is routine 
on our service at Touro for the nurse to insert the rectal tube after the enema is 
given, so that the entire contents are expelled and the chance of contamination 
during labor is minimized. We also have a standing order that if a patient has 
not voided within eight hours after delivery, the nurse need not wait for an order 
to use the catheter, if the simpler measures to induce voiding have failed. A full 
bladder is responsible, in my opinion, for many cases of postpartum hemorrhage, 
for as the bladder rises, it drags the uterus up with it. Eurthermore, a full bladder 
can force a uterus into retroversion, and retention of the lochia will result. 

DR. MILLER (closing). — ^I have seen patients frequently complain of abdominal 
cramps after cauterization when the treatment was extended up to the internal os, 
and for that reason, when I feel that cauterization is necessary to the upper limit 
of the cervix, I advise that it be done under anesthesia. The best effect of cauter- 
ization for the ordinary erosions is secured within two to four months after de- 
livery, and even when a fair degree of laceration is present this procedure is 
remarkably effective. The infection, of course, rather than the laceration is the 
important factor, and too much stress cannot be laid upon clearing up these con- 
ditions. To me the simplest method of treating a retroverted uterus following de- 
livery is the insertion of a Smith or Hodge pessarj’’, which takes the weight off 
the ligaments; it must bo realized that if the uterus sinks below a certain level 
in the pelvis, disturbances of circulation are bound to result. The pessary has 
its widest field of application here, and provided the pelvic floor is in good con- 
dition, it will avert a very fair percentage of subsequent suspension operations. I 
cannot agree with the men who advise against the repair of lacerations in the 
childbearing period. I have seen many of these patients, when that period was 
past, with large, hj-perplastic uteri, cystoccles, rectoceles and intractable bladder 
symptoms. , * 
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uterine Malpositions 

Voii Jaschke; The Import, ami Value of General Symptoms In Eetroverslon and 
Kclrollexion of the Utenm. Zenlralhlatt fiir Gyniikologic, 1925, xlix, 189. 

The -writer believes flint general .symptnins arc rarely a rc.'mlt of alteration in the 
position of the ntern*^, either directly or refle.xly; nor arc they to be described as a 
p.sychonenrosis. In nnlliiiaras the underlying cause of symptoms is usually a general 
enteroptosis. Even -with detlnitc ciiieroplosis iii normal women localized coinplica- 
fioiKS -with resultant altcr.ation of sfrnctiirc and function is an important factor. 
There is no general rule fi>r operability. Little, 

Mcyer-Encgg, H.: On Ectroflexion of the XJtorns. Schwoizcrischo modizinischc 
Wochenschrift, 192.'!, liii. ,';4. 

assigned bv physicians as one (>l the common causes for numerous 
disturbances in the female org;inisni. It has occupied a place of importance as a 
causative factor because of the mental attitude toivards its siginfiennee as a disturb* 
ing element. The fairest wav is to consider retroflexion mcrelj' as one of the 
various positions of the utoruSj anomalous or othemisCj and trc«it rt intrinsically 
as such. Of ilsclfj the discoverv of retroflexion lu examination does not mean it 
must be corrected o.vocpt in certain instances, for example: cases of sterility where 
all other factors have been eliminated; ivlicre llicrc is possibility of incarceration 
in pregn.ancy beyond the fourth mouth; if the uterus has prol.apscd to the peliic 
floor or is .at tlic gouit.al hi.atus, or ivhcii all other measures ha\o failed, and opera- 
tive eorrecfiori may have a hencficial psychic clTcct on tlic patient. 

A. C. WlLLI.\.M.SON. 

Donald, Archibald: Treatment of Mobile Backward Displacement of the morns. 
Briti.sh Medical .Tournal, 1924, ii, 1087. 

“A retroverted, a retroflexed. anfoverted or antoflc.xed, or katcrally displaced womb 
does not cause pain, disorder, or disability. _ That retroversion sometimes may be 
accompauied by lumbar ache, aching liip.s, aching in the groins, thighs and so fortli, 
is admitted, but no mention is made of mcnorr]iagia,.loucoir]iea, or dy smcnorr]ie.a. 

In regard to tlio view that passive congestion is the cause of various symptoms 
the witer makes the following objections: (1) Bluish discoloration of the uterus 
could be c.xpoctcd, a condition -wliich is never found. (2) Arrangement of circula- 
tion in broad ligament -would malce congestion diflicult. (3) No evidence of conges- 
tion is seen in severe prolapse, where it might bo expected, if anywhere, (4) No 
dilatation of veins is seen on microscopic examination. (5) If hcmorrliago is duo 
to venous obstruction, oozing would bo of tlio venous typo, but the menorrhagia is 
the same in retroverted as in the anteverted uterus. (G) Loucorrhea must mean 
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increased activity of glands, but does congestion cause an increased activity of gland? 

Treatment is required only by coexisting complications. Ninety per cent who 
consult a doctor do so because of menorrhagia, metrorrhagia, leucorrhea or dys- 
menorrhea, These disorders are regarded as due to endometritis or chronic metritis 
and are treated by curettage. By curettage 88 per cent are improved. 

Treatment with pessaries probably has only suggestive effect, but in cases of pro- 
lapse it relieves the bearing down sensation. 

Mere suspension yields poor results in the presence of adhesions or weak abdom- 
inal walls, and does not relieve dysmenorrhea, metrorrhagia, leucorrhea, etc. The 
only type of suspensory operation the writer uses is ventrosuspension or suture of the 
anterior uterine wall just above the external os to the anterior abdominal wall with- 
out removing the peritoneum. Adair and Eice. 

Michailov: The Importance of Constitutional Conditions in the Etiology of Gen- 
ital Prolapse in Woman. Eussian Clinic, 1924, i, 427. 

The two main factors in the causation of prolapse are (1) multiple labors and 
heavy work, and (2) a definite predisposition of tissues to lose easily their natural 
turgescence. In those women in whom this second factor evidently represents the 
main causative factor of an existing prolapse the author was able to ascertain as 
characteristic external features : a narrow chest, a sharp epigastric angle, and a long 
distance between the lower end of the sternum and the navel. He applies to this 
type of women the term ' ' gothic style. ’ ’ It was distinct in 30 per cent of the cases 
studied. The writer stresses the importance of this peculiar habitus for the purpose 
of preventing the development of a prolapse in women of the gothic style. 

Author's Abstract. 

Novak: The Vaginal Pessary: Its Indications and Limitations. Journal Ameri- 
can Medical Association, 1923, Ixxx, 1294. 

The indications for the use of the vaginal pessary are taken up under separate 
headings and each group elucidated by the quotation of statistics or case reports. 
The various tj'pes of pessary represented in illustrations are ideally selected to fit the 
individual case. In discussing the contraindications, precautions, and dangers of 
pessaries, Novak brings out important diagnostic and therapeutic suggestions. 

W. Kerwin. 

Hofmeier: The Operative Treatment of Eetroposition of the TTterus. Zeit- 
sehrift fiir Geburtshiilfe und Gynilkologie, 1923, Ixxxvi, 509. 

The author cites results obtained in approximately 800 ventrofixation operations. 
One hundred and sixty-three operations were for movable retroversion, 393 for fixed 
rctroposition with or without adnexal masses, and 244 for descensus and prolapse in 
conjrmction with other plastic operations. There were two deaths during the hos- 
pital stay in this series, both were in severely compbcated cases. In the one, a large 
ovarian tumor was associated with an extensive prolapse; in the other, extremely 
dense adhesions were present in the culdesac, probably the result of a periproctitis. 
Tlie first patient died of embolism on the sixth day; the second, of peritonitis on the 
fourth. 

Patients with movable retroversions were operated upon only when they gave 
sjTnptoms definitely ascribable to the retroversion, and could not be cured by simpler 
measures. In retroversions complicated by inflammatory processes, the symptoms are 
usually attributable chiefly to the latter, and operation is indicated unless simpler 
measures give very prompt relief. Schauta's interposition is such a satisfactory 
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operation in the treatment of prolapse tlint ventrofixation is employed only in 
younper women in whom the roproilnctive activity must bo preserved. 

The tcclinic is essentially that of Olshausen. In the simpler eases the Pfannen^ 
sticl incision is used; in more complicated casc.s, the inidlino longitudinal adhesions 
aro separated, and severely diseased adnexa removed. The ligaments arc fixed into 
tho fascia of the abdominal wall from 1 to fi cm. from their uterine attachment. 
The lower portion of the peritoneal wound is closed with two catgut sutures which 
are taken through tho anterior surface of tho uterus, not through its fundus. Care- 
ful attention to this latter point and to tlic mere approximation of peritoneal mir- 
fneos account for the fact tlmt, in u considerable sorie.s of later progimncics and 
labors, serious difiicnlty was encountered in only one case. 

One hundred and thirty patients operated upon from two to ten years previously 
were reexamined, and perfect ortliopedic results were found in Sn.3 per cent. Of 
134 other patients, who an.iwcrod tho questionnaire, the re.sult was good in 05 per 
cent. The functional result, which is not always the same ns the anatomic, was per- 
fect in SO.l per cent of patients, both in regard to general health, and to capacity 
for work. 

Of these 2fiJ women, SO became pregnant; 53 women, once; 20, twice; 7, tlirco 
times, and 2, four times. In addition, there were observed in tlio clinic 25 deliveries 
of patients operated upon elsewhere, a total of l-JH prcgnnncio.i. Of thes«e, 310 deliv* 
ered spontaneously, S by forceps, 0 had versions for transverse, pre.'cntations. There 
wore two premature labors, one cxtrantcrino pregnancy, 34 abortions, and one 
cesarean section. In this ease si'ction was necessary because of entire lack of devel- 
opment of tlie lower uterine segment with marked upward displocemcnt of the 
cervix, duo to the dense adhesions at the fixation site. In spite of nn attempt nl 
careful poritonication, tho same condition recurred in the next pregnancy, ncce.ssitat* 
ing a repetition of the cesarean. MAnoAp.rx SciruiiZE. 

Von Jascbke: Genital Prolapse in the Light of Coiistltutiounl Pathology. Arcliiv 
fuer GA'nnekologic, 192.3, cxx. 50. 

In a seric.s of 490 cases of genital prolapse, -1-17 showed definite signs of constitu- 
tional nnomalio.s. Tho author believes, therefore, tlmt the general conception of pro- 
lapse must be changed. The dispute as to the role of connective tissue and tho mus- 
culature, and the comparative importance of connective tissue ligaments as against 
the muscle supporting apparatus loses all its value. Tho author still believes that in 
a normal woman, injur}’ of the muscle-supporting apparatus is more important in the 
doi-elopmont of prolapse than any injury to the connective tissue suspensor}' appa- 
ratus. Recent experiences, howeVer, tench that it is nsnnlly duo to an inferiority of 
the whole organism and is often the most striking stigma of a constitutional 
anomaly, Tho most common constitutional anomalies are asthenia, infantilism, or a 
mixture of the two. Ealto A. Rns. 

Zimmemran; Evaluation of the Operations for Correction of the Position of tlio 

Uterus. Zeitschrift fiir Geburtshulfc und Gynilkologic, 3923, Ixxxvi, 536. 

The author reports results obtained in the treatment of 3035 cases of rclroposi- 
tion. There were 278 fixed retropositions and 757 mobile ones. Of the latter group, 
582 (70 per cent) were treated consen-ativcly, and 375 (30 per cent) operatively. 
Of the 278 fixed retropositions, 62 (28 per cent) wore treated conservatively and 236 
(72 per cent) were operated. 

There were no deaths in the 386 operations. Tho types of operation omploycd 
were tho Alexander-Adams in eases of movable retroversion without complications 
(338 cases), the Olshauson (332 cases), or the Baldy-Wcbstor (59 eases), more com- 
plications necessitated laparotomy the Lcopold-Ozcmy, or ventrofixation (65 cases), 
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in women no longer capable of becoming pregnant; and in 12 cases intraperitoneal 
shortening of the round ligaments by plication. The results were satisfactory in all 
types of operation except the Baldy-lVebster where, though the immediate results were 
very good, later examination showed 25 to 30 per cent of recurrences. This opera- 
tion has, therefore, been discarded. Results with the other types of operation, though 
good, are still capable of improvement, but improvement should be sought in more 
careful determination of indications, and attention to details of technic rather than 
in a multiplication of operative procedures. hCAKGARET Schulze. 

Don, A., and Don, V.: Pelvic Hernia (Prolapse): The Proper Use of Pessaries 
and a Hew Method of Closing the Opening. The Clinical Journal (London), 
June 6, 1923, page 265. 

The levators are the important components which must be carefully secured and 
used as buttresses just as are the recti in abdominal hernia, if an effective closure 
is to result. Pessaries at best are maheshift and to be useful should take their sup- 
ports from the sides of the genital hiatus and not from the rectum or pubes; hence, 
the Zwanke type is the most scientific. Where repair has been decided upon the 
patient should be given sufficient time and rest after delivery for the muscles to 
have regained their elasticity and for the parts to have come as near back to normal 
as they will. During operation hemostasis is carefully carried out. The levators 
are well exposed. Beginning posteriorly a continuous suture of fine catgut is intro- 
duced, coming down and picking up fascia and finally muscle. Figure eight silk- 
worm suture is next introduced and last of all the vaginal flap is trimmed and sewed 
down. A. C. Williamson. 

Eobinson, Wm.: On Hernia through the Outlet of the Pelvic Diaphragm in Women 
(Prolapse of the Uterus) and Its Eadical Cure. The Clinical Journal (Lon- 
don), Jan. 1, 1926, p. 1. 

In discussing the condition the function of the muscle fibers connecting the two 
adjacent sides of the puborectalis is especially stressed. Prolapse of the bladder, 
vagina, uterus and occasionally of the rectum through the outlet of the pelvic dia- 
phragm results from : 1. Damage during labor to the puborectalis by the overstretch- 
ing of the ring and the rupture of its connecting fibers. If the child’s head is 
forcibly pulled through by forceps before it has passed through the cervix, the latter 
is also dragged down and the uterosacral ligaments are overstretched, apart from the 
increased risk of damage to the ring and its connecting fibers by this wrong pro- 
cedure. 2. Wlien the ring in the pelvic diaphragm- is thus overstretched the intra- 
abdominal and intrapelvic pressure which is more or less constantly exerted, and 
which is increased by hard work, causes overstretching also of the uterosacral and 
transverse cervical ligaments. An almost constantly loaded rectum, by pushing the 
cervix forward and inducing prolonged straining at stool, also helps materially to 
cause a gliding hernia of the pelvic organs through the ring in the diaphragm. 

For cystocelc, an anterior colporrhaphy is advised. The bladder pouch is well 
freed from vagina and uterus and pushed upward and the edges of the vaginal wound 
and the underlying muscle tissue arc stitched together from side to side. If the 
cervix is badly lacerated or much enlarged it is amputated, care being taken that 
the cervical and uterine cavity be left three inches long to guard against miscarriage. 

In women past the menopause the uterus occasionally may be interposed, and in 
old women where the uterus is atrophied it may be removed and the broad ligament 
stitched together. In old unmarried women who are frail, Le Fort’s operation is 
employed. 

For relaxed pelvic outlet with or without rectocele the careful dissection of muscle 
is carried out, and just at the close a purse string suture is passed through the skin 
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at the npper end of the incision on one side dowi througli tlie submucous flap and 
out of flic shin at tho otlier edge of tlic wound, so tiiat when the suture is pulled up 
tightly tlie valvular action of the outlet of the vagina is restored. The author claims 
succcs.sful results in more than two hinidrcd cases. A. C. Williamson. 

Miles, Lee Monroe: Pelvic Hernia. Surgery, Gynecology and Ob.stetrics, 192G, 
xlii, 4S2. 

A new claR.^ification einbnicing all hcniias occurring through the pelvic floor is 
oft'ered, following the general usage of terminologA* and classifying them according 
to their course thus: a pelvic hernia may be perineal, pudendal, or vaginal, and a 
vaginal pelvic hernia may be anterior or posterior. Prolapse of the uterus accom- 
panied by a general enlargement of the culdesac and protnision of abdominal con- 
tents into tho vaginal vault should be called either elytroeelc or vaginal entcrocclc, 
and not a hernia. 

Tlie literature on tho subject is reviewed and nine cases which appeared to be 
definitely of thi.s order are described together with two additional cases seen by the 
author. 

The cause of these hernias is with one exception fonnd to be tranmatic, following 
pregnancy or childbearing. 

Tho treatment is operative, and tho best operation is a perineal operation, by 
which the sac is excised and the perineum is repaired, combined with an abdominal 
operation for obliterating the culdesac. Wm. C. Henske. 

Duchrssen, A.: A Contribution to the Priority and Tcclmic of a Well-Known 
Gynecologic Vaginal Operation. Arcliiv fucr Gynackologic, 192."), cx.viii, 4.52. 

Duchrssen quotes at length tho article by Dn.strup in wliich tho latter claims that 
neither Schauta nor Wertheim nor Watkins should be given credit for tho "Inter- 
position” operation. Both Schauta and Wertheim first dc.scribcd their operation in 
1899, whereas Duchrssen had performed this operation at least five years earlier and 
had described technic and results in detail in 1891. lie had even coined the term 
"interposition” for this operation and it can be found in the original article. Since 
procedure and tcclmic of Schauta, Wertheim, and Watkins differ only in details 
from this original operation, it is a mistake to associate tho names of any or all of 
them with this operation. It should bo called tho "Duchrssen Interposition Opera- 
tion.” 

Tho author also proves his priority in tho so-callcd paravaginal incision of 
Schucliardt and in the method of sterilization which is usually credited to Deutz- 
mann and Scllhcira. Ralph A. Bnis. 

Johnson, Prederick W.: End-Result in the Interposition Operation for the Cure 
of Prolapsus Uteri and Cs^tocele. Surgery, Gynecology and Obstetrics, 192C, 
xlii, 527. 

The interposition operation, described by the late Thomas J. Watkins of Oliicago, 
is tlie foundation on which tho autlior has built, but his operation differs from any 
otlier in that the wliolo anterior surface of the uterus down to the cervix is sowed 
to tho fascia of the anterior vaginal wall. Thus tho utcius is firmly fixed in ante- 
version to tlio fascia, the bladder resting on tho posterior aspect of tho body of tho 
uterus. 

In the scries of 50 patients reported, the oldest patient was sixty-nine, the young- 
est, thirty. It was found necessary to repair or amputate the cervix in 41 cases and 
Crossen’s or Bandler’s operation for relaxed pelvic outlet and rcctocele was done in 
45. cases. The mortality was nil. 



914 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

To the foUow-up questionnaires 32 patients replied. It appeared that 27 out of 
the 32 had been -wholly relieved of the troubles complained of at the time of opera- 
tions; there had been no falling do-wn of the parts and there had been improvement 
in general health. Two got partial relief. There was a total failure in 3 cases. 
These were cases of enteroceles that had been overlooked on account of the large 
rectoceles. 

Urinary pathology should be cleared up before operations. A diet that produces 
no accumulation of feces in the rectum should be given for seven days. Bowels are 
not emptied for the first seven days so that contamination of the perineal sutures 
may be prevented. Wir. 0. Henske. 

Eecasens, Luis: Method of Thoming for Treatment of Prolapse of the Uterus. 

Eevista Espanola de Obstetricia y Ginecologia, 1925, vii, 281. 

No operation yet described is satisfactory for curing prolapse of the uterus, and 
permitting future pregnancies and labors without almost inevitable recurrence of the 
condition for which operation was originally done. 

The operation of Thorning described below has been done by the author in eight 
cases, with good immediate results. If done at or after the menopause it is most 
satisfactory, in that artificial sterilization is not necessary. The steps are as fol- 
lows: 1. Pfannenstiel incision, transverse incision of fascia, retraction of recti, ver- 
tical incision through peritoneum. 2. Suture of round ligaments to parietal perit- 
oneum by continuous suture, beginning at outer end on one side, across face of 
uterus, and continuing to the entrance of the other ligament into inguinal canal. 
(This avoids possibility of strangulation of the gut.) 3. Sterilization, if necessary, 
by means of excision of 1 to 2 cm. of each tube by thermocautery. (Thoming 
implants infundibulum of tube into anterior leaf of broad ligament for future 
"undoing” if occasion arises.) 4. Suture of peritoneum from above downward to 
posterior surface of fundus, also of recti to same point. 5. A tongue of fascia is 
cut from the upper edge in midline, two to two and a half cm. long and one to one 
and a half cm. broad, to be carried through a corresponding slit cut through the top 
of the fundus, and the corresponding edge of the fascia below. 6. Suture of remain- 
ing fascia and skin. 

This method brings the ftmdus uteri extraperitoneal and secures a firm fixation. 
Any other required plastic operation on the cervix, vagina or perineum may be done 
before laparotomy. Thos. E. Goethals. 

Marko-w, N: Fixation of Uterus in Case of Prolapse. Eussian Clinic, 1925, iii, 

619. 

The writer proposes the following modification of the Goebell-Stoeckel operation 
for cases of marked prolapse: A flap is dissected off alongside the abdominal inci- 
sion, comprising both aponeurosis and muscle. The flap is q)lit lengthwise, crossed 
at the sjTnphysis and then on either side of the incision, one-half of it passed 
through aponeurosis, muscle and peritoneum, furthermore through broad ligament 
underneath ligamentum ovaricum, and after one more crossing is fastened to the 
posterior surface of the uterus. As a routine a perineal plastic is added. Tlic 
fascial strips should hold the uterus firmly against the symphysis. 

Author’s Abstract. 

Dujavier and Larget: Operative Technic of Total Colpectomy in Prolapse of Old 

Women. Journal de Chirurgio, 1925, xxv, 283. 

Total colpectomy or Muller’s operation is intended to cure complete prolapse in 
women past the menopause and where coitus is no longer desired. The technic as 
practiced by Dujarier and Larget is as follows: 
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l^rcopcmtivc Frcparaiion . — In complete prolapse the common traumatic ulcera- 
tions of the vaginal walls should bo cleared up by cleansing douches and reduction 
of the prolapse by tamponade. 

Ancsthrsia . — Spinal anesthesia is the procedure of choice, those authors using G to 
8 eg. of novocainc intraspinally. 

Opcralion . — The cervix is grasped with a tenaculum and outward traction is ex- 
erted. An incision through the vaginal mucosa is made completely around the 
vagina, .iust below the external urethral meatus and within the posterior fouvehette. 
Two incisions, one anterior and one posterior and at right angles to the first incision 
are next made, and the entire vaginal w.all is dissected downward to the cervix in 
two lateral flap.«. These flaps arc next cut from the cervix so that practically all of 
the vaginal mucosa has been removed. The cervix is then split and amputated at 
the desired height. iVll bleeding points arc ligated, the remaining portion of the 
cervix is sutured by interrupted catgut sutures, and a small drain is left in place. 
The denuded anterior and posterior vaginal walls arc next brought together by sev- 
eral Layers of interrupted catgut sutures beginning at the cervix and working out- 
'ward in such a way that each layer of sutures raises the uterus higher into the pelvic 
cavity. Finally the remaining ring of vaginal membrane is sutured anteroposteriorly. 

Postoperative Treatment . — The vulva should be washed with sterile water twice a 
day. Catheterization is advisable for the first forty-eight hours to prevent con- 
tamination. The drain is removed between the tenth and twelfth day and the pa- 
tient may sit up on the fifteenth day after operation. 

Dujaricr and Larget have performed this operation fifteen times. With the ex- 
ception of one case, which was not drained and in which there developed an infected 
hematoma, the results have been excellent. Examining these patients two years after 
operation one finds the vagina replaced by a firm fibrous cord, which in all cases has 
proved to bo of sufllcicnt strength to withstand the intraabdominal pressure. 

Tnnononn W. Adams. 

Roberts, C. S. Lane: Acute Puerperal Inversion of the Uterus. British Medical 

Journal, 1923, i, 557. 

Two eases of puerperal inversion arc recorded. 

In the first ease the outcome would certainly have been fatal had it not been pos- 
sible to do immediate blood transfusion. The patient was deeply shocked and at- 
tempts at replacement of the uterus apparently only deepened the shock. The ideal 
treatment would appear to be immediate blood transfusion with later replacement of 
the uterus. If blood is not available it would be worth while to try gaim acacia 
solution, but saline seems useless if not harmful in certain cases. 

The second case falls more into lino with the series published in 1920 by Dr. 
Spencer. The patient got up on the tenth day and seemed quite well till the six- 
teenth day, when during the act of defecation, she felt her womb drop; the attend- 
ing physician made a diagnosis of uterine inversion. F. L. Adair. 

Kundu, Rajendora Nath.: Spontaneous Inversion of the Uterus. Calcutta Medical 

Journal, 1925, xx, 20. 

Patient, twenty years of age, gravida ii, had a precipitate labor with a spon- 
taneous inversion of the uterus after a little over one hour in labor. She was cold, 
clammy, and showed a feeble, rapid pulse. Routine method of replacement failed 
under anesthetic. Finally, the uterus was replaced by steady pressure with a suit- 
able pad of gauze against the fundus. The fingers were used as a cone after the 
uterus started to move upwards. A hot intrauterine ■douche was given for ton min- 
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utes and the uterus plugged. Ergotine and morphine were given and the next day 
20 c.c. of antistreptococcic serum was injected. The patient made an uneventful 
recovery. In this case the cord was not short nor the uterus in an atonic state; the 
author believes the inversion was due to the precipitate labor and the violent con- 
traction of the uterus. Adair and Hackbtt. 

Kamberg and Bol: A Case of Inversion of the Uterus with Eecurrence on the 

Tenth Day. Nederlandsch Tijdschrift voor Geneeskunde, 1925, i, 2141. 

These authors review the incidence, possible causes, and treatment of uterine in- 
version and append the following case history. 

A tedious labor in a twenty-two-year-old primipara was terminated by a low for- 
ceps application. The child weighed 4000 gm. While the attention of the attendant 
was concentrated on the child, the mother suddenly bore down and expelled the 
placenta. At the same time she flowed freely, became pale, and perspired freely. 
On examining the placenta, it was found to be adherent to the inverted uterus from 
which it was easily detached. The uterus was readily replaced. Bleeding was free, 
but was completely controlled by pituitrin and ergot. Convalescence was afebrile 
but the patient had difficulty in voiding urine. Ten days postpartum the patient 
strained in an effort to empty an overdistended bladder after which she again began 
to flow and to show evidence of shock. The fundus was found in the vagina in- 
verted in the shape of a globular tumor. Under ether narcosis a remaining lobe of 
placenta was removed and reposition of the fundus made. During the next few days 
she had some fever but made a good recovery. In order to prevent recurrence of the 
inversion, a wide-mouth bottle was held in the vagina by means of tampon and 
perineal binder in' such a way that the cervix was in the neck of the bottle. 

The authors believe that inversion of moderate degree may at times be overlooked 
and they emphasize the fact that even careful examination of the placenta may not 
always guarantee against the retention of a lobe. R. E. Wobus. 
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